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(#T 3Tk TT^rffTHT fT*TFT) 

qf fo?#, .21 ^PF^rr, 1986 

?n^r 

TTT.qTT.fq. 11 6 0 (W) .— ’fcjfcr tK+K, STTWPP 
trferf-rqq, 1955 (1955 q?r 10) star 3 
rm jttw i?rF%?nff qrrrt 

BT^ST, 1985 q>T 3 tN WTKPT % %T fqpqfqfgq 

(rr&r qrqqt *r*rfq :— 

-\ 

1. (l) w 5IT^?r q>T ^TR-^7^ (fronr) (rfftm 
s'nfrm) *tt%?t, 1986 | 1 

( 2 ) it? rfa’TB' it JOTf ^rt rnTfa «Pt srrw 

[>TT I 

2. (l) (fom) STT^W. 1985 # (fa% 

. SirJr qini^ qqq tnt^r qr?r *btt t) 1 *r, 
(i) tfafo- “irnr-^ aftr w-jfWp" i 


(q) % ff!%’P'T 1 T. 2 ark TTSrftRT 

stfqfqflTt % T?'1T'T pTH Pi Piid 3'*l rfOTbP 3fk 

qfqfkqt’ ^T^qrfqq ^rmt, wq'rq :— 

T^GP ?PT TR fMqCsT 

1 2 

"3 farer Jr dqq'Nq % (i) tot qq (B) 

Pri? sfrm % wq- % ^ffPr % 3T5T 

(qfkqq qr 

(NajiBjOT.iOHjOx (ii) st^urt, arm 10.5 

mr % stiutt qqaiw 

Jr srfM'RT q^T«J *pt 

Hl(l*lfl, MffcJ't'O-H 1.0 

(iii) pH 9.0— 9.5 

(iv) tux % snsrn: qq 
( Pb % Jr) trhrT 
*t srfqsrcr, wfkq^nr 

0.003 


(1) 
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4. % fan; 

ftt^R 

(Na„B 4 0 7 .5H a 0 + 
Na B B 10 O ls .10H a O) 


5. dtarr 

(CuSo.-SHjO) 


8 . Wi>S 
(FeSo f .7HiiO) 


(i) HR % HTHR R 

(B % RT if) jfRR 

% 3171 R xRWid 
•^•Fnr l &. o 

(ii) HR % WTHTT R3TH 

ft RTH R 

a Tci vi n , h i. o 

(iii) HR % WTSIR R 
(PbftRrft) ftiftR 

HfdHH, HflR'cTH 
0. 003 

(i) «rrc ft htsr r 
(Ca% RT if) dtft 

R SfftSR, ^RH 

24. 0 

(ii) hr ft tott rhh 
ft nfftftn RTft r 
mRir, srfftRTH i. o 

(iii) HR ft W9TT R 

(Fe ft rt ft) nfft- 
rr) fftftn 

IFjfftfftHH fftHH R 
wfftxifl, HfftRTH 0,5 

(iv) HR % WTHR R 

(Pb ft RT ft) fttft 

R stFthrt, hIhrth 
0. 003 

(v) pH 3.0 ftHRH 

(i) HR % HWR R 

(Fe ft ftH ft) ftTH 

R 5jfd?ld KJRH 
19.0 

(ii) HR % HTHR R. 
(H.SOiftftnft) Hfft- 
fa<T HRT (ftt irfftff) 
r srfftw, wfsrwH 

1.0 

(iii) HR % HTHR R 

( Fe ft rt ft) ftfftft 
ftt? R nRW?f HftPH- 
HH 0.5 

(iv) HR % HTHR R 5RT 
ft Hfftftn Rift R 

HfdH!T, HfHWT 1.0 


(v) pH 3.5 ft HRH 

(vi) HR % HTUR ' r R 
(PbftftH ft) fttftR 
Wfd?ld, WfftRTH 

0.003 

H 

7. HftrfftHHfttfftiriz' (i) hr ft htor r 

[( NH 4 ) s Mo 7 O i 4 .4H a O] (Mot ftH ft) HtfftH- 

ftHHR sfdVR HTHRr 
5 2.0 

(ii) HR % HTHR R 

ft Hfftftn Rift R 

SffftHH, wfftRTH 1 . 0 

(iii) HR % HTHR R 

( Pb ft RT ft) ftVft 

R srfftWd, HfftRTH 
0. 003 

8. Zn-f.ftt.st.lF (i) HHHJRTijV THHR/^«f 
ft HH ft 

(ii) Zn-$ tfr it % ft 

RT ft HR ft HTHRR 

(Zn ft RT ft HfH- 

■W) 'RHT *TH R 
HfiRld, 3JHHH 12.0 

(iii) HR ft HTCTR R 
(pb ft ftH ft) ftfft R 
trfdSId, HfftWT 

0.003 

(iv) pH 6-6.5 

9. Fe-^.ff.^.li. (i) HH 

ft^Hftfftft^rfttf (ii) Fe-i..sV.ft. ft 

VftftHR ft HTHRR 

(Feft w ft nfft- 

*M*W) Hl($ ft?! R 
nfftHRI, 3JRTH 12.0 

(iii) HR ft HTOR R 

(pb ft ftH ft) fttft 

R hRjVKI, WftlRTH 
0. 003 

(iv) pH 5. 5-6.5” I 


( 2) "HTH-W-fftfHH ft fftft ftfof- 

<ftw fttHfH ftftn ” ftfttft, HH ft. 4 3fR RlftftftfHH 
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srffffeiff % THTct ffrqfrfrq qrq q. aft? qfqfeqt 

’S 

^sfraY amfrt, srqfr; :— 

“ 5 . sfK'PT, fr%ir q?m— 

sft?frqi*qt3-f .vt.ir.q. o.i 

6 . TTfrafT frlT ^r^TT 

ftqqfr q<?fe aft? >£?q % frq 0.2 

7. srjftFqqq qffqft?%frq 0.5” 

( 3 ) «rr^, ^ q<jqqt -2 Sr sfrfr '‘wr-^ 

qfrfr % fqfrqiq qt qiafr” % qfr— 

(l) ^7 OTTF "7 fr*F q? 7 fT, ffr ftcft % 
fafrqq # qsfa” % jfV%, 

w Ho (iii) aft? qqSr qqffrr srfqffrqf 

% ?qrq q? f'n^rrTf^T qiq frnfr jft? 

srfrffrqt T'jt qrqqt, qqrar:— 

“(iii) qqfrfcr i .it it.q. «rqqrqq q^fq 3 T?r 
onRlT q?fe ft 3 T# W qww:— 

(t) srf^nnfjfr 

(1) f.st.it.q. fq^qq: 

3 7 2 XTPT Trfrtf?qq qfaftfr *TqqiTq ip. 
qqfr ’■rft myr tft ft ftfraft? 1 fr?^ 

m srrqqq =TTrai 1 

( 2 ) qrqqr ^err fwqq: 

sr<T*PT 1.0 qrq q?qr qr^ ftfr 3 tYt wt? qft 
qft ¥T ft sqFqfrF'TT fr? I fr fi?T % ^7 ft JH?? 
fr i Tirtr srr^ %q% crrq 2 o/fftftt fqr? % ffrR 
%HCI( 1 : 1 ) frfrTi ftif % frq ?fr 

aft? fr! 7 T^ % qq qfr ? I ffrqq STrqqq Sfrfrfr 
00 0 fr.fr. aHTq I 

(3) irqTfrqqfrfrwrqqr?* (20%) (fft./ftt.) 

(4) qfrfqqq frt?T?q—q.*n?. fr? w 

( 5 ) *fttffrq qrfrr?*—q.qrq./frr *rr?. fr 

(e) qFfrfrrq frq? (it) ?Frfrr fqqqq? 

1 qrq qfTJftfrq (it) frrfr? fr 

100 ITT 1 ! q. (q.qr?• ) fr fttfqqq frt?T?q ft 
infr frfr ft fq?n?q 

(7) <Brif?Tf^T^» *T»T fwrr (4%)' 

tot 100 fr.fr. wqjq ^rw ^r 100 fr.fr. 
<BT*T 5 rfa?r*» (37-40%) qfr i 4 offt fr. frfftqq 
qftffr wiT^r fw^q sftx wt$<t ^r % 1 F=nrr ?np 
ni'TcH 'M’frq 1 

*<j«f jmrit # ■jq-^t’i *r? 1 


(8) ^TVfprcft %JTT^r gT TftwtT TTg : 

q. 3tTT ^TTW 

: *mgq 5R- Tt qrt=5r ^t «rr^r arpr wf^rw ^ i 
(V) srfTOT : 

(l) f.it.it.q. %r^TT 4TT ^ni'epfif T7J| : 

(w) 10 fiT.fr ^rarr ETFT a FT (J7TT3FT) 
fw ^ I 

(?TT) JTJTJT7T 0.1 HT - STJftfrw ‘frTTT^T 
fT^TT 3 0 fr fr ^H T fr^ JT fntjt- 

’srmTTT fr^PT ( 20 %) ffrifr 1 
(?) ?nrw 30 fr.fr. mjrrw*rffrrr wi 
?% Vf$ 1 

( i) wzm rrr [qffrtfrn 3 % (it) ] ifrfer 

frm?q 1 jt? prmr fr frrr i 

(^) fqt? crrfr 5n^f vfr % frq iwr 

i .fr.it.q. frHJPT %JTm' ct^jtt'H i 

fr t fq.fr. W Sr sfrtq f^rq rrq f_ 
it.it.q. w 'prnTtTq "iri i 

( 2 ) qgilf Sr ^srfr ft : 

(w) frq nq 1.0 mq ^ctt qjfrr *Ft 

rifr aftr >frr q^jnfr wtpf Sr 

100 fr.fr. impr ^ Sr fr#'i 

(*tt) Sr 10 -fr.fr. qfrqfri ^fi 0.1 
mq fT?ftfrt SrqT?i afk 

0-1 ttht qjftfrqq ifrfrr?-? frmq i 

(?) frfrqq mqqr?? «ftit qr^T qwjfrt Sr 
fr^nq 1 ttft wq#T frsrr^ ^tt i frfrqq 
qirrr?? m ^ frqr?r ?| ^r? 'm fr 
5m St sfrfTT ^qiq qqq ijwi ?rqOTq frfrq 
q ^t qrq i qqqq o. 5 qrq srfr- 
frqq frfrqq qr?qu'« frqrq i 

( i) qqqq 30fr.fr. wtfrqq fnrjfrmT?? 

(20%) frJTT qr?$, ?q qq sfrartr qqqq 

30 fr.fr. *TT^q 9 pq ffrnq 1 

(q) qq^t vx tqtajtTtq «^?r (it) ?fr%e? 
fqwq? fqqrq 1 75 wttt fr ?qr 1 

(a) f.st.it.q. frqqq % qrq q? m w;j- 

jrrqq^?q ^ q? frrir q t n 

^rrq 1 y, (fr .fr . / fr ) % qq Sr 
qqqfq frq qq f.ft.it.q. wrqrrq 
qfr 1 

(q) qqjfrq qqqrqq frq qq frrqq Sr 

20 fr fr. 'Bnfrfr^npr-qSrfrp *rqq 
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fasrqq fasrrct zftn ?r^ it fw $1 
5 ttw fer it fanni Rqr i 

(it) ?TT5T mW'.lir it?, ^TcT HT^T TTff % 
1 %it i . «t. €t. ^. f<"f£pr 4 TO«r wet 
^tj-rttt tx v s Rt . Rt . t tot 4 ^wt 
nEjfrm Jr qq4Rr4t irf to 

TOTOPT fr? | 

RtoptT : 

-7.=^; lW 

W = ;qrror jt-fctt Rttto TO &tk toTO ^ 

fort *10 3TTOT OTO % TOP? TO TT1F if tfTO I 


. [Part II- Sec, 3(i)j 

% Trz *nrm fwnr TO st^TO 
% %=ntj i ^ 5000 ^ qt ^ trtRr 
to fqwr TOR $.TO qjrqra irnw 
"H" qro tot^it i fTOm toR 
WPl TOTO % f%TT PTO 3 fTTq t TO 3 T 
■STT-TT TOf?™ | 

(2) toRtoTO qrqTO TO thm; toto: 

"tr" % RrpqTORro tototto 
5 0 f*T TO TOTOr SOTTOqt qiTTTTO it 

sa 

Wi w< 3ftr : 4T %orq irrwr wnt : 

qiTTET fTOj ITO TOTO “it'' 5 0 TO.TO. EPff ffRcPf 

R. to towt (fir.fa.) totR % qrorTO RkTO to 

TOw (<fr.qt.qq) 


Vj z=c 10 TO.TO. qw hit fa-roroR TOq 

gqi f PT Rfrq Tit f.TOTO.q. TO-fTO TO 
(TO.TOr.)R wfrft i 

V a =*|^t q^fnq-T % ftrcr iwiii TOq qq 

f.TOTO.q. TOtoto (fpr.ftr.Er) to ^toto' 

(ii) to-TOTO “ 10 . TOrRTO opTO ftTO 
fsp^Tir TO srrjTOTOqr q$Rr'’ TO? ?TOr 
TOrfTOr %n RtoTO rmrr TOrfeTO % to tit 
TOtoTOPto mTOTO, qro wr? TO? 
qfaTOro r qrowfqer apt tothR- qTOr :— 


1. 

0. 0 

0. 0 

2. 

4. 0 

400 

3. 

6. 0 

600 

4. 

8. 0 

800 

5. 

10. 0 

1000 

6. 

12. 0 

1200 

7. 

14. 0 

1400 

8. 

16. 0 

1600 


“(w) qfw : 

( 1 ) *m?n TOwnr sTOtt ^Tnt: 


"11. TOTOr (RtTOtot RfiTOTO troeTOf? qrTOr) 
•Ft TOTOm qTOR : 

(1) srTOrorTO TO totTORT: 

3 tt cfT RrRrf^ q fi, qft^riff tr 

oj« wnmi qtq t: fwr 

unqqr: 

feonfr: pj;gr wmi tr Ritwnrq «rfwq f Rrqtr 
i>?t to? srsriw qff ^sft ^5%qro ¥ 
qfwpff qR wrfTO qnRr f i 

(ii) Rrtrq qrr sttotto : 

(*r) qw^qw ?TwrqiT p^rjfr sfronwitr q^Rr 

(T) wRqqrR'T.: 

( 1 ) qpnp srtTrq fovpr ;. 

KFB qrq qrj; p ^n: Rt qrr 

44. 095 qnr qtferq RsiRtci 'stt- 
rrtT artr m- % Trtrrr 

inp Rrt sr^inRt q^rr^P itsrPrrfro 
qrt 1 


qq? Hiq; w i^rm qq 2 , 5 uo «w qqrat fftn 
wtr qr^rer % srfiot 250 far. Rr. 

qqtr s*apmt qropqi q am it anq-am: tram 

apif i wtotto aoK qwreq; Jr *mn$ 
«Ttr W«0t fT4^ ?r f$fTT^ 1 

(2) fqqiTO qit qqftw uman : 

an^^r wmruf tT^ftErmtq 5?mq to ijqiftq 
gia 249.8 irq % flrq?r 4 qq qqqmtq qqwtqur 
pRwfqt qqrmqtqt qr marri v\t. ^qftrn 
qr^ 1 

Hqrnm : 

qTO ptw qc iro% prqfstfr jjtrRr ortirm ^ wto«% 
Jf anf ww qq totoRto arrq mi wtJuqjr vvt qtrtq 
fqrorvt TOfT qtsm to mqqi *rz maf 1 mw 
qqs ^ pitot into artem mq to 0.01 am ajun 
fqq qq « qtrtq m qftroq Rqfmq apx« 
qn^TOI : 

qq’cqi Ir q*j% to «it = 250 wm 

qqm tot snqqq =250 fq. f« 


qrtq ^ srrqar tror 4 TK-aqra qwwmr =250 

TOT'T qrr apf 4 r JTfflTPT TT% --- 10 0 

to( i fqqrq riqr qiqdq ^htR i q^rmt 


2. 5 
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tanr II—j(i)j 


tt^qUHffq tWfftrof qrj?f <PT HTSHftir =*mf 

isrf wnnlwor % gy TgSr if Hpra mp % *rkfq hit 

WTOlftft HttT HPT =Hh 5[ Sr 

affikr *i t^w 41 <ft qq qfqqmrr =0.01 qwq 

(WT) fejftmkH? TgfcT 

(qt) "TSfaf «t UH tT 3 T : 4 tkH qrr HHOTTH f^Sl 
fpfftHqfkfr 3TK=9T % HTH $Sf *fffw mq Sf qqkqftfTf 
qrtft qk ftET qqfqZTO Ht WT^dlH qm *¥** 
Wqq fqqiSr % 'Pfarr^ qffoqq ^TTj'rTOT?® faqmf 
ft HUfTflSr 4 qriqm qr^ft t%HT Him I l 

(**) wr^v^n: : 

(1) TtHTt ^Tfftw'trw HHH — 0.5 

(2) HTTO =1.0 qq 

(3) SftlTfq XX ^fcftmC - 6 0 fq. fq. HfTHtfOTT 
fpfkr Sf 0.1 Ttm mm tffq «k 300 
fq. fa. FW qq % cPT *fk i 

( 4) faqtqw-rfq ifirftr<-ioo fq. fq. qkqffwr 
fqrfe Sf x trt*T Harm hW 

( 5 ) 4faarm if art qreftmq i 
(n) qftwr: 

( 1 ) eo fq. ftr. qq Sr sftrr-tffq qfft qq 3.0 

nm *ptt 4 wifq tfk gq<p % nm Sf ipn?q qm 

f> T f T *r HTtT qtf 5 ^ $T5J>*aftfo6 
W5T5T if W^HTHq q* 1 

(2) ftrqqq ft* hwth <nk aim nk 1 

(3) 20 vm 4 fmnq m qmfttsfq fqffnq 4 k 

gqp % Sf fqmfqmmtq fqqqq apT mffq 
HK^T 5^ qffcqq if H^HPPT I 

fftmm : 

HTt Sf HTUTT HT 4ffm ft 4q HIT nfcWH = 1.0819 

•SiFOT 

4t = mfftT fftir JJP qfqp qfftqq pfajftfqi^ f?T 
fq. fq. if wnmq 

qq ^q'fftmq ^mskfmiTSf ftt nqfqpqm 4k 
ni?q =*ifftiq ^ farr qq qvqaf FPT Ttm if HTT 
(qc4 - w$. rm. mf. - 1109 = i98o) 

(iii) qq Sf ^rfftiw mrm hit qqemm : qqi *ft qqi 
mjfq 4. 8 ( 7 ) (w) Sf 1 1 

(iv) (pH) hit qanmq : 

urn if 3.8 qiq Hfm qf^ 10 0 fq. fq. 

qqt qqTTT \ ^}q % sSrarts ml Oftffq HTT% WJHff 
4fr^q vftzx <4f q^nmn if ftaraw % 4f^q qm vt 
qr4 \ 


(v) «rir qtT qqerixq: 

tqr gf q:n qjfff «. a (v) Sr ^ *xm xm.z 
% Farr 4 f^qq hit srafn hi? i 

12 . rT'«T Sim; % fq?Srqq H 5 lfq 

CuSO,,.5H;0) 

(1) ^fwsqra nff Hanfqrff: 

am Fra; ftp wwat fqfsfTGS q 9'f qsfwqf Sf ktj 

TPFpff iftT Tift w. qrgq ht qq qt sq- 

4 m fqqf arTPHT I 

rzcqq : “qaj "snmf" if tfrom srfq^q fqqSr 

4 ?r qqgqarmftrra qf «fr qftqtTql 

Hit qmfqq f, 1 ftmrfafam qq if nm 
qq qfqSq f. qf tmum «iH qc^mq ftiftiqq 
tfqq ST fqftaff pqm qfqms fqftrqq tfsrq 
ht qqam Sr qrgq qq gqtaSr % «wrm mm 
?rfm 1 1 

(2) qfti nn spramr 

(q) Hrqmftr qamftrq ftft-jqf swrqqTHt naftr 

(V) qfqqqq :^mftP 8 (iv) (m) ( l) ( 2) 

(3) Sf fafjffaej I I 

(Hi) qftFm : 

(1) 4>p qro arm *qrq it 0.25 nm qrqrff 
qtq qk ?if f;qq % qpmr if qq ftm wjqmf 
HqTpq Sf qfq % qigrT qq if aur-UTT qrjfTq WX$ 
3 TTmftcq *'t 1 10 qfqqq q?imkq qrqipr qq fq. 
fq. fqqo? «rk qmaq rfma: < 6 t 1 

(2) 500 fq. fq. q’jqi'ft iqqq Sf #im fqq 
mr ftmqq qr 5 fq. fq. n wk wmqq ifnm 1 
ftrqqq q't q^vifr nTfr if f^qtq q>T giS qra Hqimr 
q a^ia^q q. 4 2 fqpJF Hq % HTOiq if sm if 

nqqq mt 10 % 15 fq. fq. fq?fffaq q S'm qqifqq 
qarqT k;T k?ra: xq i 

( 3 ) fqqqq qf aafqq <rmx: am TfiPffFfV mnq 

VT qqpT qa 4 r 3 2 4 . 8 ^q. I?q. fkq HT HTqpaftq 

qqqfqq F^qf SPfrTCTqfqf HT qm^l qf? ©T% 54 

qtjqf qf nqfqq 1 

qqqHT; mm fmmq Sr pm qfaqf qpw mr, 
PHq = %m hf qqfaq qiirrjr qm % ijHrmSt Sf mf—qq 
hf qarqfqq qfq mirarq smac q? i 

qqq Sf ?rt$ qt qftrem =10 4*q 
q^f =<kfqq % fq^ fqq qq qan«f vt 
mq Sf hit 

—m'B ir qaraifkr 9 r mr if ( 4 f. 4 f. 
0[q. if) Htif H!T qfaq 
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(WT) gym* q^ffT 

(at) T^fH Oft ’FTtaT : 

nti m TOUTTn OtifrlTO ptan art fimintT 
wk mro ntfeim foot - nsnij f*r?T^nT % qorraSr 
fwra nq wTcftfjnr on *t% fonn wtht $ i 

(w) wfqoma? : 

(1) Titfircm «frmf% =q wit is 

(2) atiftpm WW)iI£X =q WIT fTOT 

(3) qwtfow wmr = q wtt rk 

(4) inw ntfirm Pent fomm 
0.1 qn 

(5) fkTTO =*5 OUT «fk 

0.01 am wT^fTTOTsYrrrT art 30 fa. 
fa. si am % urn afa ark ??t qa: far* 
TOwit 5m W etk-sik fpn^ jjq ira 1 nta 
fans it* n*m: sit 5k i «fk wfamfa 
tto® to on ffamr *5! 1 

(e) nkfirnm fairtfmrte fwia 
(«() nfaan: 

(1) 50 fa.fa. am (tffti nfa nq irtaa 

«PT KWI 1 OW qfa I 

(2) q* ^<rft ntfam omifite to to famq 
to to fa ippr mfsmm fwrf n i 1 mnrrq 
3 fa. fa. i(ntfcar wm 3 am nkfatw wintirro 
Rmtq «sfk gw * am 3 r rntf on sofa orr% qifinm 
fatrtfrc'&r faron % an frofa nq wwtttn on to 
?w wtjnm v? to to fa it to nfar to q 75 
«nq 1 

(3) toto 3 am aWim ftqt tractor famq, 
%tt^ wk to to toww oiT<t t| to to fa 
ntm Ta frotn q ?rt *rq 1 

ofaw; 

nkr i«mm % 6.35 arr.qn 

WTOTT OT BffTO* -- 

qw 

or^f at: mTO qtffoq fant^rms faron an 

fa. fa if wwro< 

qq= moot foatsreiT faron on qrmmm ok 
qq 3= oftwn % faq faq ni orr am 

mumi 

[fan?; wk.qa. 201 (19d2)] 

(iii) fan (Pb) *1 wtotto : 

igT ^t$m ask of. s(v) *f t < 
mm % Tam or nkt tosi *t smFr at? t 


Part II— Sec. 3 (i)] 

(iv) fmfa wk q^fqfqtrq fqqq an waarm 

(Fe ^ w if wfwmw) 

(at) agfq *> q*k<m wk q?^fqPr*m *1 w;*t- 
fnam ytmaqr^ % ma wnrran atr% w rom at 
m % wTanq fatm wmi ^ t 

(w) wfqamat: 

1. Hifin qnrf^at ir— q wrr 

2. wnffqtm afftTT?T—q wit dt 

3. wrftfvnm ^T}>fframw»--^mqn 15 nfnvm 

NH 3 (M/V) at? 1 

4. wm- 33 tif^rnn (M/V) n-jat? 1 
(n) nfann: 

(1) 10 am «rd«q <? wk 25 fa.f*. am, 

2 fn.fq. mtfjot wm wk 5 ora watfmq 
atflTim frmrq 1 

(2) wntfntm ^TTftaramfi fanaq ftmm 
Omarof ait aurk amq 1 

(3) wfaat wqtfqqq $TSjt*T*ffrjf ufa wra?TO 

nt ffirnwr fmmq amq T>a> jjq j?I am 

rntnot or to to x<i to to f* wt^t am a $ 

wrq 1 

(4) wafnrsj ait m? wVt etTOTa a at man ^t?- 

ytwiaqT g q & atflm at? 1 

(5) wafttfrz ait *rtf nTOrn ^isftantrTat mm 
?r sitm i 

(e) wntPran ^if^taiaHTTO famwT Fman ait 
jn: «Trta amq wk watitnn ait ftaT jit^f i 1 

(7) w<rmfe art ®t? vY< jiut n nsma at? 1 

( 8 ) w-jfttfsr *t giTOT ttrmq w>t to to nt? 
to to fat ffTO jratmm trrm n ?jt anq 1 

TtmHT: 

fW 5 wk ^qfqfTOq fnma 

(Fe 3 it an ^) win it 

wtbttt or nfaro 7 oqni 


V*2 

qwj —amt «mfnf«r an am ?f wmw 
(qq 3 = qrt«n % Pnq fma ni an am ?f 
wart) 

(tM: Wlf , qa. : 261—1982) 




RTTfl TOT WTO : 
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[wrrll—w* 3(i)J 

(5) aa *f >tot 4 tot iprattoi 

(to) afaRfaro; 

(v) KtfjTT n*TOf?TO TOra^q W7T 4 t 

(to) nfWTT: 

anna 10 am aftem ngnT sfa-tffa nfa *sftr 
lit 100 fa.fa. an Sr «ft^r 3 fa.fa. n?TOftroaFa 
faai^ at? m*n*r hn 'n ^ ^ f?nrq 1 arsni 

tPTTfaff fa^T TOUTT anfa TOTfaV fasftS TOfa % TO/aia 
(at. PH. 4) % TOftq: TTR 4 I TOH % aifWm TOf 
yrsf nro sram to? an to fa a? vpz ?r gm a ?t 
TOTq I 105 ° 4 110° 4 fetifa <TT Wmq ?£ *T? n2Tt 
a? fapct: toto roffam tot 7n ?rro grov^ fa fan: 

FHHTTJT 5 TTO a ?t aTq 1 
faFTTOT : 

affan qim imam % 

Ifai x 100 

arm? *rc siftnm *= - ■ ■■ ■ — 



(to) afarorfro:— 


(1) ff^TOTTO nFRjftro sna wn 4 qn» 

(2) wm atsfann RTfan? fartw—0. 1 q* I 

( 3) TOfafafapJftro ma | 

(it) !rfTO*TT 

( 1) TWT? fa? If? nqt % HTIPT 5 TOTTO $fa Sfa 
jffa at? 1 T?T 4 nt 4 ) 

(3) ngTOTn FTtoTtto TOm TOT 1 ft 2 fa.fa. 

faant at? ngnrot TOarsro Sr fawror apt 2so 
fa.fa. tfTO TTJTfa 1 

( 3 ) front tpTTfro Sr?n faw tot cfa afro 50 

fa.fa. fat? TO? H I 

(4) 10 fa.fa. agroror nrnqftro zw at? 2 

fa.fa. TOrnfroTfrotfaro am faroni at? 

nrnro aifaftr farwr % am 

agnm to? 1 


«fa 2 

qn, = snnr fa 4 air anfafai tot tor 5 f i*TOnra 
qn^Rxtwn $r faq fan nq qffa to tor ff 
imnrn 

qn a snar fa 4 nq aifaftro totor 5 imam 
(vi) pH tot TOau rcro: 

(to) afaiaT: 

«r ? 5 tor n?tanagaTafa at? 100fa.fa. 
aro arnan nnrq 1 n^gror at qn nta? tot nntn 
tot% rota Sr pH tot wtotttoto?i 

13 . rora % famsra af ) narfa 

(FeSO<. 7 H 2 0 ) 

(i) wfarorfrof iff Rarfart —m aro fa amnr 
fafafa^ a ?f, qfiaat a tot roanraf at? 
rota % «rrga ar Pnafnfatf an tot srata 
faaT arqm 1 

faroro: “gar TTOiaaf" % ^ roaraa afafar $ fan?r 
?r $?r aaia Rarffam a?ff f at fafaaa % 
afaaiaf rot aaTfan rort r i fawfafan toto ?t 
^tot m afa^a $ at aarm atr arnma 
fafaan tfaa ai fafaa aaraa- - ^«naa fafa- 
aa tfaa % area* % argrt aa garfa k 
arorog arm ^rn $ 1 

(ii) a^ro at? tot aiarm 

(to) arfa toV ipfaiT—^a at? % aro tot totottto 
amro Rtifromr qr 4 a^ faaaa % ara 
agama tot% fam arm | \ 


TfaroaT :—»- 
<^th at?, ar? % 

27.92 it.q*. 
armr at af?ra?r -- 

a?t Tft = sqm amro atrfaira ar 4 iiti tot arm* 
q* w araro atfffaafT tt 4 jt^ faaaa rot sramTmm 1 
= tro«a % faq faa aq <mr 4 tot ara 4 art 

(faoi: WTfqa-262-1932) 

(iii) 5 a at? tot aiaroR :— 

(a) atifiraa anrofai tot aaln tor^t iTTfifafifro 
arfa 1 

(to) TOgrfa TOtTORRtn; fa at?TOTaa«ma 
??aaa RatTTfi 4 •Sfaro at? roa tor% 
at? fa? fa ^th at? tot amro 
atifaaa TUTOtfar faaaa % am ag* 
ama tot% farn arm ? \ 

(a) nfnrofap: 

( 1 ) arfaa ?TTf?tRatfaro ara 1 

( 2 ) man Ratmi faaaa— 6.0 
ara Ratromfroma 
(S].CL a .2H s O) 

an fa. fa. nTfam ?n^tiatfaro 
ara 4 afa at? aa &ng to?% 
T?T 10 0 fa. fa. nro aar i 
?n faaaa rot its nat ?f atna 
Sf vi 1 
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- 3 g -—— .. 1 ■ 

( 3 ) «m>CT¥T finnm— 

ft?ra 1 

( 4 ) tfTRTcT TOwfe i 

(5) faJTTySTTftfa — 0 . 1 UTO 

TTjfaRTT^nftfl 100 fa. fa. 
*rtfan sKwrfaE 5 m ftftfa 1 

(e) mw fttffaipr ST^fta 1 firaiR- 
1. 0 i?sr 

(if) srfalTT:— 

(1) srrc fan ittt =t*j% ft s 
to ?ffa-^fa ?rtft am ft 
fttft i 

(2) 1 ft 2fa. fa. n^!T«T HW<mfap 
tort fjmrcr wh faftV *H*mV 

«RTTPP?f 250 fa. fiT. rTOWTOTH 

vrnj 

( 3 ) *« finro Vt sofa. fa. qfcWTS 
ft ftk io fa.fa. nffanmrTTft- 
ffarnf ftk 

w ^ 1 

(4) ^fw <PTkTT* % ftfa fa ft 

faftfa ?T w ^*ra <t«V<TT«- 
fa^m «Kt hw ^ i 

*farcr fain** 2 ft 3 fa ftwffar 

<f faWTTT | 

(5) faw ft! s*t fa, fawm ft 
jmraffa faknr® ftwi ffarnr 

wk ffak mfa ftftn 

1 TWTOT fakl?« »rc *rfa 
wfa tfft-aft ?> srrq fa 

*fa?r fakr** jw srfavFTatT ft 
ftrerrm $1 

(e) fit 5 ft 10 fw RV i?ft $tfaf, 
150 ft 200 fa.fa. fRffa 
ftk 5 fa. fa. 
ftk 5 Yt*fam*fafa 
fa^Oj 1 fttlfaiPT VPfatftj 
ffam* ft HT«T Rtf frw: 
fa 3 T 3 ft -5 fa frtjrw SFT fa *TT*T 
ftlfTT R {ft aTT^* iftfipfa RTlfaT 
TfaT 1 

ftTORTT: 

f w ftfti, wtt % wron tt fansra 

*= 2 7. ft 2 *iV. ipr , 




[Part II—Sec. 3(i)] 

arjp b>=w!jjttr»t ft inpRT ftttfom m?We 
mi ffa. fa, ft smrcwft! smrmwmT fth 
=T 7 faifk ft falWR tratft WTYTO ft »rpr 
(faftlWTf .'^H. 902 ,'- 196 ?) 

(wt) 'mrorfar smfaro siptroroft q?fa: 

(5;) favnwfa; 

(1) rftt; (ftt$ fan**-—ioo° ppm) 

urn sj 3 fttf % mr faiftv-sfairtft 

ftk ^<6 fft ftfat ft WW 30fa. fa. 

6 N.Hcl ft m T«nnf i tft 
tR*r ^ trrnm ft ftfaT wk «Ksm vt 
ari^ ww ft wf vit srwm 
roatfair wiw ftwnfan 
tff 1 fa?m fro 'nm?r»T inrof i wnw ft 
Tfe wm # ftk fatTtpT rt mat 
ft f^TTq 1 *T(t 1000 ppm 
oftijr faprasr | » 

( 2 ) pHa 2. 5 ±0. 5 qifa >PT WT^fT UT 
isOifafT am ft 1 

(3} RRftvkt ftmT vrm—100 

fa.fa. 3 Hntt«ft wm ft io fa. fa. 
ftk oth fawr fik vf wkwmiw 
Mr? 100 ppm 

fWR 1 1 so fa. fa. wfair ffTOft 
151W ft 100 ppm ftVf faw 
OrorfafaH srmraftt mit fqft? wf ftk 
wfafaw am ft whth^ vnft 1 


awR^ ft. fa^nt? 100 sofa. fa. ?w 

ppm *mw ftk *crw*t vmft ft 

fftWT «PI 'IWRJ ft\^ VT 

wnfln (fa.fa.) wiim (ppm) 


1 . 

O 

O 

0 . 0 

2 

1.0 

2 . 0 

3. 

2 . 0 

4. 0 

4. 

3.0 

6 . 0 

5. 

4. 0 

8 . 0 

6 . 

5.0 

10 . 0 

7. 

6 . 0 

12.0 

8 . 

7.0 

14. 0 

9. 

8 . 0 

16. 0 

10 . 

9. 0 

18. 0 

11 . 

10 . 0 

20 . 0 


HT** T.T Tlurm : Tl*tTOT’MT 9 

(7) ftfa ?rmiTT^T ifV % ftm fa qrfft 
s( s) ft $, iron HFfts % m q* ft*H 
HFfts qrr srftfa qrfi 


[HT 1 ! Il'-'qw 3 i ) ] 

qHFF6 ft xfz HHT f ftfa fa*THH Tt W*tft Ht^ft 
faHTft I 

(w) 5Tfw:— 

(1) ft*n Hft*qr Hg-n ftqn qr*Hr :— 

qqr pto qrfa qr i.ooohth qqrtf afa-sfa 
cfm ftk *ft 'SHH % HTCHH ft qV fas* 
qrqqmr qTTTFF if 'mftfad hh ft amr-HT* 
hath q>T> ?rr ftqfrd ft? ftfa htth qft 

VW^ d*?r %HT *6* ftfa I faWT cTO W*ftfaH 
HH & WTERTH HHTft ftfa % 

ffTHTft I 

( 2 ) sfa.fi*. ftm* fag H^fa-wr loofa.fa. 
'tryTpft 'mrcr if ft 1 wfa wfafaH urn % 
wmar* qqrq i fanq qft sr«sfi w*^ ft f<rmq 
whc gft hto qmpqft ft lansftq ft. 42 
fq>eS* qn ft ft 0 tft I qHTFftf qft 1 o ft 15 
fa. far. fapsfacT ft HOTHH VTFTT m%[ 

tfk HHfqTIFSTH 7TRf Vi I 

( 3 ) fafwfi qft mrfam «rr*m : hth* ftfa 
fq>RfTH hhH qft q*Hr»qftq w^ftfaqr faq^ftt 
qqnnHTqft q* wqwqnff 3 tpj ^ftffsftfa renwr 
qrr qftfa qt*ft 248.3nm H*q3*ft q* 
qqfa?r qtf i 

.ftqqpn: 

ftfjT fanqftf % Hid Hfaftf T> 17*r H* 

qr ftftfew sft? nfa'ftf % gvroft ft mf— 
treu q* wqfttftnr hth qn wfaisH v*ft unfa 

UTO ft HHHT faHOd ft ftfa qft HTHTH wqmfTH q>?fl 
JH ftt? % = z. gqn 

ISFH 

3 }^t gw = htw qq ft wt^t ftt (ppm) htoth 

^■i^q =. qqfaH % fag HR qqfa qq utp ft wr* 1 

(4) ftfa* ftfa qq ototw—"* rft ft ^fa*r 

ft\K «FT irfftFPr STTO <F*ft ft faft S*T 
qfai!TrT ft ftiTtf ft\? JjfaTTd TT WT* ^THT I 
(ft*ft :^.qR. 262—1967) 

( 5 ) pH ^r smiT"!—*gft ft s.o um ftt 

100 fa.fa. rTHf infa wV* 5TT fatT qg 
3n* ft ftfa VT qtT sfafa 

q;Tft gg pH ftfar sttt qfa^f «ft stwtot 

1 

(( 5 ) upt ft wfaftrr q*Tft vt wnwrr*—ftm 
'tm fa q^fa s (7) ft 1 1 
992 01/86-2 


14. wftrfaqq fttfaiin ft fafaq^ftt q^fa (NH 4 ) e 

M-O 7 O 24 * 4HsO 

( 1 ) wfanfaftf ftV WHTfanrV: 
hhttw: fa fafafer n wt, qrffwftt ft ?pr 

tFmaqff ftfa qrfa ft srrg?r in farqfafamr hh qtTjmfa 

fam TTPUT: 

fanor: “nr wwT 1 ft ^ft r«m nfa^n faqft 
^ft nq? « q tn?rfat£ f nfr fafaqur ft qfwrftf 
ftt srmfaT v?ft f t "fanfaf^m hh" ft tfarr 
hh | Ht mu* ftk fafanq 

^fa* m fafan nminr ^wtur fafam ifa*r ft 
nmnr ft mg* am nnKft ft qv^ig Him ?ftm 
^ 1 

(2) ftt fa nh m *t nwrTH: 

(w) q^rnraffa smifaor Fqq^ftf qvwmfaf qjfa: 

(qt) wfaqnfa :— 

(1) qt^faim HFft ^-2 5 am irmr q^ftnm 
HFfts 1 far* *ngw qm ft ftfa i 
, (2) nnwr ftt faajnq fwnr = 

1.5 qm fttfftiiqn ^TiHmnr* (M0O3) 
ftt ftfa ftfa qr^<* ft mwrq ft iprr fast 
ngmqf q^TW ft ftfa* ftfa qrfar ftt qrfa 
ft wigiT am ft qrf an* hutth qr*ft smerffa 
•P? faifTR fW iMWdd qqTft I q^ 10 0 0 

ppm nrqqr fttfa«J*q fanqq j| i 

(3) qnftqqff ftmr httht— 

loofa.fa. ftfafrqgmq> OTwf ft 1000 
ppm mqqi Mo famnr qn farnfafaw 
qmqq fq>£ qr^ i q??fa qm*«p ft 2ofa.fa. 



qtifwrq 

Heft! faHHH fanlft ftfa 10 0 


fa.fa. 

i4 ^TK| 1 

ww ft ftfs 


*“t*nq ftfa vj'-fj 'M’S'tiTl tl Cfi ft 

■ f^Hig 1 

4Wi+q> 

farT TTTT 1000 fa*iq qtr 

loofa.fa. 

ft. 

ppm 

qtftfaHH 

WTHHHHHTft ft 


fsmqq m 

Hefts qq 

q*HTH ftffali- 


'MIMJH 

HIHHH 

HH qq HTHTH 



(fa.fa. ) 

(ppm) 

1 . 

0 . 0 

20. 0 

0 

2 . 

2 . 0 

20. 0 

20 

3 . 

3 . 0 

20. 0 

30 

4 . 

4 . 0 

20. 0 

40 

5. 

5 . 0 

20. 0 

50 

6. 

6. 0 

20. 0 

60 
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[Part II—Sec. 30)] 


(a) Sffarcn: 

( 1 ) SfWtFqqW Wffw*tff WWW W 7 WOTT qiTWX: 

rpf! qxq mm «tt o.i urn qqxtf rff*- 

Wtflf Wft f% $ WXEWW % 5 T$ WIT 

warm qrr% ioo fw.fw. % qqi wwwxqi 
qwxww 5 r wwrfttx wz wfr wtoJ wt$ if 
ffWTPT qqtw qff wfw w I fqWXW ?ro wxqww 
qqx w“ i 

(2) xtart faq qq famm if If 10 fa.fa. 
qqr 100 fw.fw. wwwimV q>wtlti if w, 
Twif 20 fw.fw. qfTfmm wro? fqwww 
fwwnj w)t fqwrq fro wnmq wwi w 1 

(3) fwwww wft qqfww tto; wm wfTfqjFzfm 

wwwf qff qcwx«wtw axqwtww stotw- 

wrtJ qw qiy^mxqwni -qwf fexftw wrrnx *x 
nw>q qrrff jrq 313.3 nm % wf q 

qr wqfww qrifi 

wqwwx : 

w'tfwsiww famm % jitw wtew «fx qqfwrq* 
v*? xf*rf?m trsrw-wsx w>fw»iqw wtaw % qqriqif if 
qx{-ww qr wqwjww wxw <kt wx^ww qrr% wwxr vqf 1 

MO qrr qfqww = q«m 
iow?w 

f 

q^tqqw-wwxqrq xro if mm wffiniqw (ppm) fr 
wfaw 

m^=»qtfw<q % fwEr farq qq q*M qrx wxw ifwxri 
(wt) wffwiww % ®rwaxT<q% fwq mfffmfhi q^fw:— 

(qr) qyfa qff qq^srr: 

<wfw fqwww if wtfw*iqw (e) wu ?§ww qwtrxrq 
(wf ww qsxw wxwq qff *fVanmf if wwii 
qrosx |) ^ wxw wqwxr fqn? qxq fit, 
wfwqrfwq: wtfiwiqw (5) if wqftqfww 
5> ixxwx ^ 1 jwif wiwtwT^q^ worn % wxw 
qqr wfimww, w*www; wfsmtww: Mo (SCN ) 6 
#wxt fitwx | wxw tq wx jitwx | i 
q qqmq wf qff *twr snqwfwq qrwro (3- 
fawxTwyxwfw w> wwfwvwx tft wxxff |) 
writ fwwxwvf if fwwxwx wx wwwx 1 1 tq 
tro ^ wprq (v^fm wmr>q/nm) 
mqfwTT^ wmq$ wmrq(K 1.0 qfwmr 
fq?»5 tq *T mnfm 2-10 qfarm % T 5 i 
if fWT Tfnf ^) qr fq^r vrmt. »f? 
^qq qwtTfTT % fffiwq % TW fff 
smfqq \ wfFwitqq wfm«tq fix 

wfijqiqq wqwtmq 46 5 nm qr 1 1 


(< 3 l) WfFqfX: 

1. qftsWter—qfff wf qqqw qqmfqew q«?fMn 1 

(q) wfqqwfqr: 

1. rrmw, q ff^iq q fqwtm—(0.001 qftnrm 

wtfwwqq)— 0 .184 frm AR wqtfqqq 
q> fwiiqq [(NH;) 6 M 0 7 0 2 4 • 4 H a O] 1 * 
xtto wxw mrnqrq'm wVr qi^fw »xrx ww mxw 
wtr tww qff qrtw % wxgw nm if qtf wxr 
qwm qxt% fwiT wwwnff qwnfq: if 
SRffTW wrf [ fqXFTXW JTO WTOWW «qqi i fff 
fqwww if if lofw.fw. i?qr loofw.fcr. 
mjwqff qwxxr if fqirar wTt fqwxw xw wmww 
wwxx( i q^ 0.001 Jifnxiff mo fqwxw 
twx| I 

2. «Jtw wwffwqw WFfe—io qm c[.wxt. qfw 

w wffqqw xmfrr www 100 fw.fw. fxfw 
H 2 S 04 *f *iWfi 

3. rtw fHtTx?* fqwqq—10 am xf.wrr. 

x^qw qxffriT» 100 fw.fw. / 1 M 

r,izfN<-ftf i TO mm if tffwf 1 

4. qfiftxww w wlnufa fqwmx—loqxwq.wtr. 

qt^Fwqw «rnifwTT ^5 wqq 100 fw. fw. fftgw 
qxtff if wfw 1 

5. «nf xft.—^Ttjw qr^'rp’m 

(w) qwqx ^qxT vvn —0. i wxw qq[^ vf 
WTO qxq TOXW WT Wf^f ixh *if JXTX qra 

mm wh: q:ww «rf qrfq ^ wxgw ww % qrf arxrqmw 
qrr% qqt fWtTT W^Wltff <BWTTO if WmfTW q^ I fqwiq 
fto wxqqq qqirji ^w firwqq if if 5 fw.fw. qqt 
100 fw.fw. wqwTqf qwms if fqi? qii 1 
fqwxw fro wxwwq qwxx^ 1 

(q.) xxfqqfT:— 

(1) 0.001 Jffwww wffwijqw fqqqq (ftiwif 
0.01 fw.qx., 0.02 fw.wx., 0.03 fw.xn. 
0.04 fw.wx. wtr 0.05 ffr.qx. xxtfwitqw %m- 
fqTSJ iff) ^ 1.0, 2.0, 3. 0, 4.0 uitf: 5.0 fw. 
fw. qff 50 fw.fw. btwwx qxit ’jwwff q^wf if 
wsf wk m$qr mt wwxw wxqwq % 5 xw if mi[ qxf, 

(2) smffr q^rw ir 2.0 fw.fix. wTrw HC 1 , 

1.0 fw. fw. wwtfqww ^TW WW^I wH 3.0 fw. fw. 
qliftmw qrqfwxr^ fwwqw fwwnj i 

(3) Tif % f^fltf wfr ff)T TWif 3.0 
fW.ftx. xtww qwfnTT fwwwq fwwnj t 



wnrH—iw 3(i)] 


urot art Wnt: 


J1 


(ar) fawm: 

am »f mffaq wi*i «fTT tot % mm? <tt 
5 rfjrcm =4q apt q = t5ntfmfa: to mq if 
tot 1 


(4) ST?fat TOfa Sr y*T HTTOW 2 5 

fa.fa. qar mS % faq am ifa aftr fam $ 1 

'^(5) stfSar mfa St gSrnfgq 3—fams»—« tt- 
qfa (wr i tft—q*gw qcrof^m) art 10 fa.fa. 
fate to ate srcfa aft wmt-smq 30 Stfro* wm 
f*mfa I 

(e) ?q tototo aft amq-atmt 5ft ar mtt titi- 
mqtgfa *ffa Sr ateffa qm art ?* S t 

(7) afar Sr ite ait tpt I affa temfafat tot 
art rfti ste fata Sr aftffa arfa fa % ®te <mq Sr 
St Tfa far TOifam tot art 1.0 %. fa. mwfarq 
far St qatfaq <fr? i 

(8) 3 —fa*tH<t«pwfa fam Sr »JTOfa Sr qm 
rtepfa srromm'ft Sf 465 mm to %mhm fa to 
at? i 

(9) mm fafafamt faarmff ttwam Sr 
garriY Sf ufaim mfaffar ar? fat mvrtwm ons 
mINf 1 

(10) qgm faerqq to 10 fa.fa. qf far tuto 
wqmtqw mt aoram aftfatq to to site mt% fam 
TOft to$ tjqwK toSt - a^ atm qptar famroff St 
fan faqT artm 1 1 mjm fawtq Sf qtfafaqq art 
wwmq mqrw irwtfa at? t 

rnmt: 

2000. qarr 

Mo stfitror =* - — 

mf x hpi 

apt qaq = fatsm famw fa qtfafaqq mi 
(fa.qm Sf) mrjrm 

mf = Trtwm Sr faq faq qq mjm ftetmt 

to mqqq 1 

T«p[ = qg*tT ftetTOT &TTT TO* St faq 
faq qq qcfa mi qm Sf wtt \ 

(fam : —famw imp qa; ttfm amfSfafirq 
qmfafam) 

(iii) am Sf wfaSm qqfa to aram^m 
(at) trfam: — 

25.0 wt qwfa ait 125 fa.fa. am Sf 
fam 1 *St nt^ jq wh: rSatn: faq qq iyq 
mfavq to faiffa mm qjffam (aft. *f. 
4) Sf St faFir mf cfft m q fafw am St 
wWt H^ft TOsrm 1 wfaror aft fart 
uronq 11 o c ± 8 ° tr grot# i 


(iv) ?ftSr ftTwromm; 

wm ^t atm <t^fa q. ® (v) Sf ^ | 
atfwi TOtfc St qtnw qq mqtfaror wtfaaii 
TOT TOfar TO I 

15. faSr^w amn St fafawm mt mtrfa (Zn 2 
^.wt.^t.q. Sr tot Sf) 

(i) wrfaroSm: 

(m) f.Tt.lt.q. faHTOT—( 0 . 05 ) — 18.612 

tow TOTatfimr qfairfar tnrqqfa 
TTT^TTfr (f.it.it.q.) wrgft am Sf 
tft^f wYc qar fast wttotw qmq 1 

(m) totof atmt f*mror (1000 ppm) 
qm wfaw Sf 1.0 vr toto mg rffa tffa fffa 1 

20. fa.fa.+Hcl (it 1) faroq 1 yw 
q§ Sr faq faf mtr tfa grft St ljmt S 1 rm 
farom mt 1 faro wgmtff mw* Sf fffrfa?r mf i 
faroq totor mnq 1 

(q) TOfaffTOTtfaTOfemror (faTfqdw 0 . 88 ) 

(q) wmfamr tot|i—AR «wr 1 

(*.) WIX ffaqq (pHlO) — 8.0 TO*T AR 
$» TOttfqror 65 fa.fa. am Sf tjfa wtr 

35 fa.fa. rnfaq wqtFmn farom (ffatw ifa 
0. 88 ) faqni 1 

(q) qF^qt^fa fam (X) Tfafaro fammT—100 
mq AR fa qtaffam TO^f? St tow 1 qtq qfaft- 
■sstw fam (T) tffirSrTO w«®tTO? & faroq 1 

(b) 5 T|^tTOtfaqT?q 5TT?YwftTtTW—AR fa 

(at) qt^famr mrs^rrar—Si (wnrfam Htiwuft 
^ snftq fam anq) 15% afafa ffamq 1 

(rn) tfqrffat q?fa faqqq — 11.15 TO qwK fa 
faqtar hfSi 1 faro srrgq am Sf qfa 1 

(q) fafam <mtm¥ AR fa 

(ii) mjro fiTOH qqn; toto—1.0 tow »njS 
mt ifa ^fa qfa wtr 100 fa.fa. miqqft 

NP 

wit? Sf farm mS t mT^q am totopt tottt( i tfa 

TTO WT V$ I 

(iii) sffat : 

(at) f. ^t.rft.q. fawrot to ATTOfftattm 

(1) 10 fa.fa. ai«M fSmnt (matt) S 1 
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(2) itte 30 fa.fa. mgw ww firnwr 

ee \ 

(3) 10 fa,fa. TO* faWEE «tfa 30-40 

fa. BT. faww fwrq I 

(4) f.st.cl.q. fiTEBE % HW WEETEE <T 1 B> 
5^ qrtr etrt $fa to w * 1 i **ftt 

fa.fa. % we 3 srtfar faq Eq f.wl.^V.q. wt 
hueie Eta Erf 1 

(u) eeeIw ef£e famR wr mEwfaTm : 

(1) 25 fa.fa. ebeIw HPfa (ewee 1 

(2) *ffa 100 fa.fa. wigw am famwT fit 

<rg w? 1 

(3) 0.25 bte ?u?ffafrEEi*B gnrjfaHlmrE 

wftr 10 fa.fa. TO* faWEE faTTTTT I 

(4) 30-40 fa.BT. flTO fa*tE famq I 

(5) f.il.sl.q. fattEE % bte etc m q»w 

carnrr btet j?fa to wf 1 «gt 2 fa.fa. % 

we W Bnffa fat? qq f.» 1 . tf.q. wt wtebe Eta 
W*l I 

(e) Za—f.wt.al.q. ebt* % {.tf.al.q. 
wr wt wbwttb 

(1) 10 fa.fa. e*jet fawEE 1 

(2) itfa xoo fa.fa. wejb ww fawrwT 
wg w? i 

(3) 0.25 urn 5TTft<mfamr»T ^orflmlrrT* 

fawTq i 

(4) 10 fa.fa. tot fawEE *ffa 30-40 
fa.Bt. gww fawrcj i 

(5) 40 ° 3 . to be w? wfa etew f .wl.al.q, 
fBWBB (wfaRRcT; ^irofafT: fjmfa jq) % BTE WTO 

q^I ^ 1 % TO B^BTEE Wt! I ®^ 3 fa.fa. 

^ we Jr beIb faq qq f.wl.al.q. wt btebe Eta 

wf 1 

(o) q*w ietfe $r 'rmn^ 2.5 bte atfaEw 

EtjafarTE famq wY* qw faro to fgwtq 1 

(7) *b etto wt etto beeIw mwa fEWEE % 
eie erfa-alY tbteI wm te atm ?r% to b^biee 
wt 1 «$ 1 4 fa.fa. % we'J r famq qq bbetw 

VI WTBEE Eta E^ l 

( 8 ) 1 faro to fjmTTj 1 

(9) ^beIe wteb wl afro mat wt f.wt.sft. 

it. faftirt % bte * 1 ? Elm *b watwl to kijto 

*$, fa.fa. % we beYb faq b$ f.tft. 
* 1 .q. «rn wteeb qla vf 1 


[Part IT—Sec. 3(i>] 

( 10) JWY ITRS 1ETT-? (WTO 9) % 'TmtH 4-3 
fa. fa. is srfTOE ®mfa iMfaTO ETtmxrt from* 
fatmt» % 

(11) 4 »nffa tmfa fsnTOE % hte ttot *Tt$rm 
lr Efa % trm t*t amfa to ’Wertee ett i 
fa.fa. ^ vt Jr famtT ttt^ 4mffa fawro et 
mtrro Wfa wtt i 

ETOET: 

f.¥t.^.tr. fromr (q^j) Efa*m = 

etto urmt famtE spI Efamt x fair oq etto ottei 

farm EE WTEEE 

(a^j) BEErT faqnq f..?1.q. art wtoee etto 
4ee1e TOfa fatTEE (qE 2 ) *1 eIteret = qE, 

faq Eq ETTO Emffa fTOEE *TT ETOTE Zll % 
E^ETEE BTOT f.Tt.^V.q. % fafafafa ^1 EtfET 
+ mar arg (q) ^ qEj x ^1, EtfaaE Ergalmr* 
arm wee fwqqq f.*1.a1.q. %fa?Rfa'fa dtIectt 
(tf) -'fa2«?V-»fai E^S 

?E BTTTT ETET (El) % WEETEE ^ faq EE*E #.¥l. 
al.q. famfafa vl twtt (tft) =qx«ft 

ET^g, KCN sttt wwEfaq aqf .at.al.q. ^rfafal'- 

Efa vt EEET-(¥t) =qE 2 X *?% 

fE srtTTrZn f.rfl.at.q. E f.al.al.q. 

fafafafa <*1 ffatT 
etjet = »1-e1 

f .^I.sfl.q. SffTOTT= 372. 24 (tf-ttl) 

EEl ^ TOfafaEE *T StfTOE= 24. 31 X jft 
IJW umff WTTafTOE = 6 5. 38 X El 
f.wl.ffl.q. ^ ete fairra srfa vt afroE = 

65 . 38(tr1-El) 

(ew e>t?e far? gw ete: qtnfarafro ^eettetTew 
qETEfaE) 

16. ftfa#* arl? ^ fafarowlE^fa (Zn f .H. 

sl.q. % we ^r) 

(i) EfEW^Vf wl EEtfasI: WE TO fa WHET 
fafEfata: E B>, ETlwuft E *15 TETEE El* 
wtw % ETfE ET fatsrfafm ww wt eeIe 
fain wrq*TT i 

fam s "*13 TETEEt” q*t TETOE Efafaf t fwEif 
r^E EE5E E$f f wl fafaEE % EftETTEl Wl 
EvnfaTT WTft ^ l “falfffEfaE WE” E EET WE 
EfE^E | Wt EETEE «ft* ^qRTTEE fafEEE *fWE 
El faf#m EETEE EEWTEE fafEEE IfaE % ETWE 
E wtgw WW ETETq JfTRT ^TET | I 
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famTI —3 (i)] 


(ii) fate* %Vtj <n btoutto 
(«&) Blfavifa: 

(1) faf*** $Tlf$famT** ftem 0.5 N, 2 0 

NaQH vt am if nfa w\t i farx ?ro 
?m i 

( 2 ) i ,*f.£f.ij. fg^rr-o. 66 srftnw 
0 . 7 3 vmr Na 2 H 2 $ .*f. si. q. 2H 2 0 *> 
am if *ifa wfa xoo fa,fa. 

1 

( 3) HWP faWR— 

(w) ctt ftem—(1000 ppm) i.ooo*m 
TprFe hk w %ttr ?pwt 30 fir.fir. 
bN. HClif sWh fafa ^*n*ftwre^ if 
WpT am it 1 fast ffV wg anf i 

(ut) nwwdt ftem-( 100 ppm) 10 fa.fa. 
?faf ftem -*fhr 10 fir. fa. Na 2 H 2 
ftenm te 100 fa.fa. qfa 
wFjnrft *mrw if fate te rifa wreara m; 

(f) y fa<r prt fteraq-100 ppM ftem 
%■ famfafarcr wrudv) 50 fa.fa. rifter 
BPjnfat tottw if fate q?t ute 0. 5 N 
HC 1 % HFt BTOWT «Rfa I 


imwi 

fai? te ioo ppm 

50 fa.fa. im 


farm 

BTIHrH ITCH % 


vnninte (fa.fa.) 

WTO VTHFJm 

** 



(Ppm) . 

1 

2 

2 

1 . 

1 . 0 

2 . 0 

2 . 

2 . 0 

4.0 

3. 

3. 0 

6 . 0 

4. 

4. 0 

8.0 

5. 

5.0 

10.0 

6 . 

6 . 0 

12.0 

7. 

7.0 

.14.0 

8 . 

8 , 0 

16.0 

9. 

9. 0 

18.0 

10 . 

10 . 0 

20.0 


(m) mfaw *Tw/$affesrfa ^ttot Hfaw iwi#j 

W**i>m SWTCmfaf 

(n) stem 

(i) »rmrr fawt Ann: f!T»n :— 

(tr) n*mir 40 fa.m. Fe «rfa mfa v\ 200 
fa.fa. % ?lfa WWTT % rffaT if ?ffa I 


(WT) 2-3 *fa if Tf,m «F,f iffa ICO 

fa.fa. am if iffa 1 

($) 30 stffam H2O2 «bV 4 tftfterfa, fa«t«nsf 
wfTfawm^TpH 0. jN. NaOH % <m 
8 . 5 HV Bmfaffaw te 1 I qfa pH 8.8% OTT 
snnfffa gfm | nfftenm sttfawm t wfa 
fawx te I 

($) te 200 fa.fa. srfa BnprfaV<miw 

% Wdfm TO! wfa 3 m % BOIRPTW 
'wtT fa««r r? i 

(t) Qm; 5TTT famR Vf fa?*T I 

(3;) 10 fa.fa. fa?sffa 200 fa.fa. *rfa 
^tqf erfa <mmp if fate <te v\x 0.5 
N. HC 1 % BTWfPT cW Utl nvr tef i 

( 2) fafTtR VH faff vm 

*fwv wfr *nfHT fteuR te TmToaffa wnfaftm 

faBrp^smmfaf ifaffteffawmi^T smte^ 

2 48 . 3 te tetemi <rc ater-fn «f% 1 ^ff fffn % 

wwft wfa^faff <tt faar vt sretirm <rf i 
ffaupn: 

Fe ften^r% sn?rmiir vum^^ wwqt 

fafffar Fe faim % «ptra% if unf-wr vx 
ww'fa'Bi B5T ?nfajr*T «mT \ 

fate* srftem ppmFe-fa^t if 

ppm Fe) x 0. 4 


mmT 

rs 

(te4 fafa^^AQAC, 1084 «nfir) 

(ii) pH vt?r*srnm 

igrffl 4 . s (vi) (m) % Bprnir i" 

(%. 13 - 3 / 86 -^TV (fafa)] 

w.%. ?rd*T, fan* 

ffat: (faifaur) WTter, 1985, WT.VT.fa. 

758 (w) mff® 25-3-1985 5TTT FTWlfaw 

fam n*i m i 

2. (fatfstil) BTltel, 1985 BPjgBTf-I 

TO V *tfWT.*ffT.fa. 201 (bi) mffal4-2-S6 

sm %?iffa?i fain irt «n i 

3. (ftewri) wirn te Bm^^f -1 *m "V' wt 
HT. W.fa. 5 08 (Si) cTTTf® 19-3-1986 JTTT 
nntfaw fam uqr qr | 
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THE GAZETTE OF INDIA : 


MINISTRY OF AGRICULTURE 
(Department of Agriculture and Cooperation) 
New Delhi, the 21st October, 1986 
ORDER 

G.S.R. 1160(E),—In exercise of the powers con¬ 
ferred by section 3 of the Essential Commodities Act, 
1955 (10 of 1955), the Central Government hereby 
makes the following order further to amend the 
Fentiliser (Control) Order, 1985, namely :— 

1. (1) This Order may be called Fertiliser 

(Control) (Third Amendment) Order, 
1986 

(2) It shall come into force on the date of its 
publication in the Official Gazette, 

2. In Schedule I to the Fertiliser (Control) Order. 
1985 (hereinafter referred to as the said order). 

(1) Under the heading “Part-A. Specifications of 
Fertilisers” and sub-heading “1(f) Mic¬ 
ronutrients”, after serial number 2 and the 
, entries relating thereto, the following serial 


numbers 

and entries shall be 

added, 

namely 



Name of Fertiliser 

Specifications 


1 

2 


3. Borax (Sodium 

i. Content of Boron as 


Tetraborate) 

(B) per oent by weight 


(Na.B^.lOHjO) 

minimum 

10.5 

for soil application. 

ii. Matter insoluble in 



water percent by 
weight, maximum 

1.0 


iii. pH 

iv. Lead (as Pb) percent 

9.0-9.5 


by weight, maximum 

0,003 

4. Soluhor (Na,B t O T . 

i. Content of Borou (as 


5H a O + 

B) per cent by weight. 


Nn,B 10 O I8 .10H,O) 

minimum 

19.0 

for foliar spray. 

ii. Matter insoluble in 



water per cent by 
weight, maximum 

1.0 


iii. Lead (as Pb) per cent 



by weight, maximum 

0.003 

5. Copper Sulphate 

i. Copper (as Cu) per¬ 


(CuSOt.iHjO). 

cent by weight. 



minimum 

24.0 


ii. Matter insoluble in 



water percent by 



weight, maximum 

1.0 


iii- Soluble Iron & alu¬ 



minium compounds 
(expressed as Ft), 
percent by weight. 



maximum 

0.5 


iv. Lead (as Pb) percent 



by weight, maximum 

0.003 


v, pH not less than 

3,0 


EXTRAORDINARY [Part II— Sec. 3(0] 


1 

2 


6. Ferrous Sulphate 

i. Ferrous iron (as Fe), 


(FcSO4.7H,0) 

percent by weight. 



minimum 

ii. Free Acid (as H„SO t ), 
percent by weight. 

19.0 


maximum 

iii. Ferric Iron (as Fe), 
percent by weight 

1.0 


maximum 

0.5 


iv. Matter insoluble in 
water, percent by 



weight, maximum 

1.0 


v. pH, not less than 

vi. Lead (as Pb) percent 
by weight, maxi- 

3.5 


mum 

0.003 

7. Ammonium Moly* 

i. Molybdenum (as Mo) 


bdatelNHJjMo, 

percent by weight, 


O *.4H,0 

minimum 

ii- Matter insoluble in 
water, per cent by 

52.0 


weight, maximum 
iii. Lead (as pb), per 
cent by weight, 

1.0 


maximum 

0.003 

8. Chelated Zinc as 

i- Appearance—Free 


Zn-EDTA 

flowing crystalline/ 
powder 

ii- Zinc content (Expres¬ 
sed as Zn), per cent 
by weight minimum 
in the form of Zn- 



EDTA. 

iij. Lead (as Pb), per 
cent by weight rati- 

12.0 


xiraum 

0.003 


iv. pH 

6.0-6.5 

9. Chelated Iron as 

i. Appearance—Free 


Fe-EDTA 

flowing crystalline/ 
powder 

ii. Iron content (express¬ 
ed as Fe), per cent by 
weight minimum in 
the form of Fe- 



EDtA. 

iii. Lead (as Pb) percent 

12.0 


by weight maximum 

0.003 


iv. pH 

5.5-6.5 


f2) Under the heading "Part-B, Tolerance limits 
in plant nutrient for various fertilisers”, 
after serial number 4 and the entries relating 
thereto, the follbwing serial numbers and 
entries shall be added, namely :— 

5. For Boras, Chelated Zinc-EDTA and Chela¬ 
ted iron EDTA 0.1 

0. For Soluhor. Copper Sulphate, Zinc Sulphate, 

Mangtuies e Sulphate, and ferrous sulphate 0.2 

0.5 


7- For ammonium molybdate 
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[*rra II—an j(i)] 

(3) In Schedule-ll to the said Order, under the 
heading “Part-B. Method of analysis of 
^ fertilisers”. 

(ij Under sub-hearing “7. Method of analysis 
of Zinc Sulphate, Agricultural Grade”, 
for serial number (iii) and the entries 
relating thereto, the following serial-num¬ 
ber and entries shall be substituted, 
namely :— 

“(hi) Determination of Zinc in Zinc Sulphate by 
modified EDTA titration method •— 

(a) REAGENTS : 

(1) E.D.T.A. Solution : 

Dissolve 3.72 g of Di-sodium Ethylene Dia¬ 
mine Tetraacetate diliydrate in distilled 
water and make up the volume to 1 litre. 

(2) Standard Zinc metal solution : 

Weigh about 1.0 g of zinc metal and record 
the weight accurately. Express this as W. 
Add HC1 (1 : 1) @ 20 ml per g of zinc 
metal. Keep it for few hours and allow it to 
dissolve completely. Make up the volume 
of the solution to exactly 1000 ml. 

(3) Ammonium Hydroxide (20 per cent) 
(m|m[). 

(4) Ammonium Chloride—AR grade salt. 

(5) *Sodium Cyanide—AR[GR grade salt. 

(6) Eriochrome Black (T) indicator mixture 
Mix thoroughly 1 g of Eriochrome Black 
(T) indicatory with 100 g of AR Grade 
sodium chloride. 

(7) Formaldehyde—Acetic Acid solution (4 per 
cent) : 

Dissolve 100 ml of Formaldehyde (37-40 
per cent) in about 100 ml of distilled water. 
Add 40 ml glacial Acetic acid and make 
volume to 1 litre wih distilled water. 

(8) Hydroxylamine Hydrochloride : 

AR Grade solid salt. 

Note : Distilled water means glass distilled 
water. 

(b) PROCEDURE : 

(1) Standardisation of EDTA solution : 

(A) Take 10 ml of Zinc metal solution (stand¬ 

ard) . 

(B) Add about 0.1 g of ammonium chloride and 
30 ml of ammonium hydroxide solution 
(20 per cent). 

(C) Dilute it by adding about 30 ml distilled 
Water. 

(D) Add a pinch of criochromc black (T) indi¬ 
cator mixture. It will give red colour, 

(E) Titrate it with EDTA solution to obtain 
clear blue and point. Note the volume of 
HDTA used as V' ml. 

* To he used with extreme care. 


trrm «rr ’urra snrmr^r 


(2) Estimation of Zinc in sample; 

(A) Weigh accurately 1.0 g of a given zinc 
sulphate sample and dissolve it in 100 ml 
of distilled water in a volumetric flask. 

(B) Take 10 nil of aliquot in beaker. Add 0.1 g 
of hydroxylamine hydrochloride and 0.1 g 
of ammonium chloride. 

(C) Cautiously add small quantity of sodium 
cyanide. White precipitate will appear. 
Continue adding sodium cyanide till white 
precipitate disappears while swirling the 
beaker with hand. Add about 0.5 g excess 
of sodium cyanide. 

(D) Dilute it by adding about 30 ml of ammo¬ 
nium hydroxide (20 per cent) and add 
about 30 ml of distilled water. 

(E) Add a pinch of eriochrome black (T) indi¬ 
catory mixture. It will give red colour. 

(F) Titrate with EDTA solution till there is a 
sharp change to violet colour. Note the 
volume of EDTA used as V a (ml). 

(G) Add 20 ml of Formaldehyde-acetic acid 
solution into above titrated solution and mix 
well. Red colour will reappear. 

(H) Titrate it with EDTA solution to get blue 
end point without red tinge. Note the 
volume of'EDTA used in second titration as 
Vi ml. 

CALCULATION i 

Zinc X «= 10/Vi -X V» X -< W 

W = Weight in g of piece of Zinc me#al taken for 
preparation of standard zinc solution. 

V, — Volume of EDTA solution (in nil) used for 
10 ml of Zinc metal solution. 

Vs » Volume of EDTA solution (jn ml) used for second 
titration.” 


(2) After sub-heading “10. Alternative method of 
analysis of manganese sulphate, Agricultural Grade”, 
and the serial number and entries thereto, the follow¬ 
ing sub-heading, serial numbers and entries shall be 
inserted, namely :— 

“11. Method of analysis of Borax (Sodium Tetra¬ 
borate decahydratc fertiliser) 

(i) Quality of reagents : 

Unless specified otherwise, pure chemicals 
& glass distilled water shall be used in 
tests. 

Note : Pure chemicals means chemicals that do 
not contain impuritie; which affect the 
rasults of analysis. 

(ii) Determination of Boron : 

(A) Atomic Absorption spectrophoto¬ 
meter method. 




(B) Titrametnc method : 

(a) Outline of the method : Borax is determined 
by first converting it to boric acid ^with. 
hydrochloric acid' and then titrating against 
Sodium hydroxide solution after complexing 
boric acid with mannitol or sorbitol. 
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[Part II—Sec, 3(i)] 


(a) Reagents : 

Standard Boron Solution—Weigh 
44.095 g of sodium tetraborate decahy- 
drate (Nn 2 B 4 O, JOHjj O)—AR grade 
on clean watch glass & transfer it to 
one litre volumetric flask through the 
funnel giving several washings to watch 
glass & funnel with glass distilled water. 
Make the volume upto the mark. 
Stopper the flask & shake the solution 
well. This is 5000 ppm boron solution 
herein after called standard A. This 
solution should be stored in clean bottle 
for further use. 


(b) Reagents : 

(1) Standard hydrocloric acid—0.5N. 

(2) Standard sodium hydroxide—1.0N. 

(3) Methyl red indicator—Dissolve 0.1 g of the 
material in 60 ml of rectified sprit and 
dilute with water to 100 ml. 


(2) Preparation of working standards.—Pipette 
the following volume of standard A in 
50 ml numbered volumetric flasks & make 


the 

volume with water. , 

Flask No, 

Volume of standard A 
taken (ml) 

Concentration of 
boron after making 
volume to 50 ml 
(PPm) 

1 . 

0.0 

0.0 

2. 

4,0 

400 

3. 

6.0 

600 

4. 

8.0 

800 

5. 

10.0 

1000 

6. 

12,0 

'1200 

7. 

14.0 

1400 

8. 

16.0 

1600 


(.b) Procedure : 

(1) Preparation of sample solution :—Weigh 
2.500 g of the material on a clean watch 
glass & transfer it quantitatively in a 250 ml 
volumetric flask through the funnel giving 
repeated washing with water. Make up the 
volume, stopper the flask & shake well. 

(2) Flamming the solutions *—Flame the stan¬ 
dards & the sample solution on atomic 
obsorption spectrophotometer at a wave¬ 
length of 249.8 ran using nitrous oxide- 
acetylene flame. Calculations : Prepare a 
standard curve of known concentrations of 
boron solutions by plotting the absorbance 
Value on Y-axis against their respective 
ooron concentration on X-axis. Calculate the 
percentage boron in the given sample bv 
multiplying boron concentration value ob¬ 
tained from standard curve by 0.01, 

Example : 

of the fertiliser sample 
Volume made 
Dilution factor 


(4) Phenolphthalein indicator—Dissolve 1 g of 
the material in 100 ml of rectified sprit. 

(5) Mannitol or sorbitol. 

(c) Procedure : 

(1) Dissolve 3.0 g of the material, accurately 
weighed in 60 ml of water & titrate witn 
hydrochloric acid, using methyl red solution 
as indicator, 

(2) Boil & cool the solution. 

(3) Add 20 g of mannitol or sorbitol, and titrate 
with sodium hydroxide, using phenolphtha¬ 
lein solution as indicator. 

Calculation : 

Boron content, percent by Weight «• 1.0819 V.N/W 
V ™ Volume in ml of standard sodium hydroxide u c cd ■ 

N =» Normality of sodium hydroxide, and 
W = Weight in g of the material taken for the test 
(Ref—1SI— 1109 —1980) 

(iii) Determination of matter insoluble in water ; 
Same as method No. 8 (vii) (a). 

(iv) Determination of pH 

Dissolve 3.8 g of the material in water and 
make it to 100 ml. Measure the pH value of 
the solution with the help of suitable pH 
meter, using glass electrodes. 

(v) Determination of Lead: 

Same as method No. 8 (v). Substitute Zinc 
sulphate by borax. 

12, Method of Analysis of Copper Sulphate 
Fertiliser (Cu S0 4 5H a 0). 

(i) Quality of Reagents : 

Unless specified otherwise pure chemicals 
and class distilled or demineralised water 


2.J0 g 
250 nit 
"56 « 100 
T5 


shall be used in tests. 

Note : ‘Pure chemicals’ means chemicals 
which do not contain impurities 
which affect the results of analysis. 
Demineralised water, means the 
water obtained after passing distil¬ 
led water through a cation and 
anion exchange resin or a combin¬ 
ed cation-anion exchange resin. 


Reading of sample from atomic absorption = Y 
Corresponding concentration value of boron 
from standard curve against Y absor¬ 
bance “ X ppm percentage Of boron in the 
sample ■= 0.01 X. 




*rroi ta nw - trsrram 


17 


s(i)] 


(ii) Deter min ation of Copper: 

(A) Atomic absorption Spectrophotometer method : 

(a) Reagents : As specified in S(iv) (a) 

(1), (2) and (3) 

(b) Procedure : 

(1) Weigh 0-25 g of the material on a clean 
watch glass and transfer it to one litre volu¬ 
metric flask through the funnel giving 
repeated washings with glass distilled water. 
Add one ml of 10 per cent sulphuric acid 
and make up the volume. 

(2) Take 5 ml of the prepared solution in 500 ml 
volumetric flask and .make up the volume. 
Shake the solution well and filter through 
Whatman No. 42 filter paper in dry clean 
flask. The flask should be rinsed with a 10 
to 15 ml of the filterate and then continue 
filtration. 

(3) Flamming the solutions : Flame the stan¬ 
dards and the filtered samples on an z atomic 
absorption spectrophotometer at a wave¬ 
length of 324.8 nm using ’ air-acelylene 
flame. 

Calculation: 

Prepare a standard curve of known concen¬ 
trations of Copper solution by plotting the 
absorbance values on Y-axis against their 
respective concentration values on X-axis : 

Percent, Copper in sample «■ 10X/W 

Where W =■ Weight in g Of the material taken for test. 

X =» Cone, of copper (in ppm) as determined 
from the graph. 

(B) By lodometric Titration method : 

fa) Outline of the method; 

Copper is determined with the addition of 
potassium iodide and titrating the liberated 
iodine against standard sodium thio-sulphate 
solution. 

(b) Reagents : 

fl) Sodium Carbonate—AR Grade. 

(2) Potassiuum Iodide—AR—Crystals 

(3) Acetic Acid—AR Grade. 

(4) Standard Sodiuum Thiosulphate solution— 
0.1N. 

(5) Starch indicator solution—Triturate 5 g of 
starch and 0.01 g of mercuric iodide with 
30 ml of cold water and slowly pour it 
with stirring into one litre of boiling water. 
Boil for three minutes. Allow to cool and 
decant off the supernatant clear liquid. 

(6) Potassium thiocyanate crystals, 

(c) Procedure : 

( 1 ) Dissolve about 1 g of the test sample f accu¬ 
rately weighed), in 50 ml of water. 

992 G1/86—-3 


f2) Add a pinch of sodium carbonate till a 
slight turbidity appears. Then add 5 ml. 
of acetic acid, 3 g of potassium iodide and 
titrate the liberated iodine with sodium 
thiosulphate solution, using starch as an 
indicator, until only a faint blue colour 
remains. 

(3) Add about 2 g of potassium thiocyonate, 
shake and cotninue the titration until the 
blue colour disappears. 

Calculations : 

6.35.V.N 

Copper percent by mass =- 

M 

Where V = Volume in ml of standard sodium thiotul- 
phate solution, 

N =* Normality of stadard thiosulphate solution, 
and 

M = mass in g of the sample taken for the test- 

IRef. : IS-261 (1982). 

(iii) Determination of Lead (Pb) r 
Same as method No. 8(v). 

Substitute Zinc Sulphate by Copper Sulphate. 

(iv) Determination of Soluble Iron and Alumi¬ 
nium compounds (expressed as Fe). 

(a) Outline of the method-iron and aluminium 
are determined gravimetfically by precipita¬ 
tion with ammonium hydroxide. 

(b) Reagents : 

1. Concentrated nitric acid—AR grade. 

2. Ammonium Chloride—AR grade. 

3. Dilute Ammonium Hydroxide—approxima¬ 
tely 15 per cent NHs (m|v). 

4. Dilute Hydrochloric acid — 33 per cent 
(m|v). 

(c) Procedure : 

(1) Take 10 g of the test sample and add 25 ml 
of water, 2 ml of nitric acid and 5 g of 
ammonium chloride. 

(2) Make the solution alkaline by adding ammo¬ 
nium hydroxide solution. 

(3) Keep it on a water bath until the precipitate 
has flocculated, keeping the solution alkaline 
by the addition of more ammonium hydro¬ 
xide, if necessary. 

(4) Filter and wash the residue with dilute 
ammonium hydroxide. 

(5) Dissolve the residue in hot dilute hydro¬ 
chloric acid. 

(6) Make the solution again alkaline by adding 
ammonium hydroxide and allow the 
precipitate, to settle. 

(7) Filter and wash the residue with water. 

(8) Dry the residue, ignite and weigh till a 
constant mass is obtained 
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Calculation : 

Soluble iron and aluminium compounds 

(as Fe) per cent by mass «= 70Mj 

M, 

Where Mj = Mass in g of the residue obtained and 
M a — Mass in g of the sample taken for the test 

(Re. IS :261-1982) 

(v) Determination of matter insoluble in water 

(a) Reagents : 

(1) Concentrated sulphuric acid—AR 
Grade. 

(b) Procedure ; 

Weigh accurately about 10 g of the test 
sample and dissolve in 100 ml of water. 
Add 3 ml of sulphuric acid and stir 
thoroughly at room temperature. Filter 
through a fared filter paper or tared Gooch 
or Sintered glass crucible (G. No. 4). Wash 
the residue with water till it is free from 
acid. Dry the filter paper or crucible in an 
oven maintained at a temperature of 105 
to 110°C till constant mass is obtained. 

Calculation : 

M, x 100 

Insoluble matter, percent by raass= -— 

M a 

Where Mj _ miss i n g of the residue obtained for the 
test. 

M a — mass in g of the material taken for the test. 

(vi) Determination of pH. 

(a) Procedure : 

Dissolve 5 g of the test sample in water 
and make up the volume to 100, ml. Deter¬ 
mine the pH with glass electrodes using a 
suitable pH meter. 

13. Method of Analysis of Ferrous Sulphate 
(heptahydrate) FeSO 7 O). 

fi) Quality of Reagents : Unless specified other¬ 
wise, pure chemicals & g'ass distilled or 
demineralised Water shall be used hi tests. 

Note : ‘Pure Chemicals’ means chemicals that do 
not contain impurities which affect the 
results of analysis. Demineralised water 
means the water obtained aft'er passing dis¬ 
tilled water through a cation and an anion 
exchange resin or a combined cation-anion 
exchange resin. 

(ii) Determination of Ferrous Iron. 

(a) Outline of tile method- -Ferrous iron content 
is determined by titration with standard 
potassium permanganate solution. 

(b) Reagents : 

1. Dilute Sulphuric acid—4 N approximately. 

2. Standard Potassium permanganate solution 
—0.1 N. 

3. Qrthophosphoric add. 


(c) Procedure: 

1. Weigh accurately about 5 g of the prepared 
sample and dissolve it in water. 

2. Add 1 to 2 ml of dilute sulphuric acid and 
make up the solution to 250 ml in a volu¬ 
metric flask. 

3. Pipette out exactly 50 ml of the solution in 
a flask. 

4. Add 10 ml of dilute sulphuric acid and 
2 ml of Ortho-phosphoric acid and titrate 
with standard potassium permanganate 
solution. 

Calculation : 

Ferrous iron, percent by weight 27.92 V.N. 


W 

Where V = Volume of standard potassium peinurge- 
nate used. 

N Normality of standard potassium ptimfn- 
ganatc solution. 

W = Weight in g of the material taken for the 
test. 

(Ref.: IS : 262—1982) 

( iii) Determination of total iron : 

(A) Tiframetric method using potassium dichro¬ 
mate. 

(a) Outline of the method : Total iron is deter¬ 
mined by reducing ferric iron with stannous 
chloride and then titrating the total ferrous 
iron with standard potassium dichromate 
solution. 

(b) Reagents : 

(T) Concentrated hydrochloric acid. 

(2) Stannous chloride solution—Dissolve 6.0 g 
of stannous chloride crystals (SnCJ 2 .?H a O) 
in 60 ml of concentrated hydrochloric acid 
and dilute with water to 100 ml. Keep this 
solution in stoppered bottle. 

(3) Mercuric chloride solution—saturated. 

14) Concentrated sulphuric acid. 

(5) Diphenylamine indicator—Dissolve 0.1 g of 
diphenylamine in 100 ml of concentrated 
sulphuric acid. 

(6) Standard potassium dichromate solution— 
1.0 N. 

fc) Procedure : 

(1) Weigh accurately about 5 g of the prepared 
sample and dissolve it in water. 

(2) Add 1 to 2 ml of dilute sulphuric acid and 
make up the volume to 250 ml in a volu¬ 
metric flask. 

(3) Take 50 ml aliquot of this solution and 
add 10 ml of concentrated hydrochloric acid 
and heat to boiling. 
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(4) Reduce the iron by adding stannous chloride 
solution until the yellow colour of the ferric 
chloride dis-appears. Do not add more than 
2 to 3 drops of stannous chloride in excess. 

(5) Cool the solution, add rapidly mercuric 
chloride solution and stir so that a white 
precipitate of mercurous chloride forms 
slowly, indicating that a slight excess of 
stannous chloride is present. 

(6) Allow to stand for 5 to 10 minutes, dilute 
to 150 to 200 ml and add 5 ml of phosphoric 
add and 5 drops of diphenylamine indicator. 
Titrate with standard potassium dichromate 
solution until the colour of the solution 
changes to a deep blue which does not fade 
on stirring. 

Calculation : 

Total iron, percent by weight «= 27.92 V.N. 

W " ~ 

Where V = Volume in ml of potassium dichromatc used 
in titration. 

N = Normality of standard potassium dichro- 
mate solution and 

W = Weignt in g of the material present in 
the aliquot. 

(Ref; IS : 262—19671 

B, Atomic Absorption Spectrophotometer Method : 
(a) Reagents : 

(1) Standard Iron solution—(1000 ppm)— 
weigh accurately 1 g pure iron wire and put 
it in approximately 30 ml 6 N HC1, in a 
beaker and boil. Transfer it to one litre 
volumetric flask through the funnel giving 
several washings to the breaker & funnel 
with glass distilled water. Make the volume 
up to the mark. Stopper the flask and shake 
the solution well. This is 1000 ppm iron 
solution. 

(2) Glass distilled or mineralised watet of pH 
2.5 h0.5. 

(•3) Preparation of working standards—pipette 
10 ml iron stock solution in 100 ml volu¬ 
metric flask & dilute to volume. This is 100 
ppm iron solution. 

Pipette the following volumes of 100 ppm 
iron solution in 50 ml numbered volumetric 
flask and make the volume with acidified 


water. 

Flask No. 

Volume of 100 ppm 

Concentration of 


standard iron solu¬ 

iron after making 


tion taken (ml) 

volume to 50 nil 



(Ppm) 

1 


3 

t: 

—- 

0.0 

2. 

1.0 

2.0 

3. 

2,0 

4.0 

4. 

3,0 

6.0 

S. 

4 0 

8.0 

6. 

3.0 

10.0 

7. 

6.0 

12,0 


trrar m xrarw: wtmsrrttt 1 9 


1 

, 2 

3 

8. 

7 0 

14.0 

9. 

8.0 

16.0 

10. 

9.0 

18.0 

11. 

10.0 

20.0 


Stopper the flask. & Shake the solution well. 

(b) Procedure ; 

(1) Preparation ol ferrous sulphate fertiliser 
sample : Weigh 'exactly 1.000 g of the 
material on a clean watch glass & transfer 
it to a one litre volumetric flask through the 
funnel giving .repeated washing with acidified 
water & dissolve the material by shaking 
well. Make the volume up to the mark with 
acidified water & shake well. 

(2j Take 5 ml of the prepared solution in 100 ml 
volumetric flask and make up the volume 
with acidified water. Shake the solution well 
and filter through whatman No. 42 filter 
paper in dry clean flasks. The flasks should 
be rinsed with a 10 to 15 ml of the filterate 
and then continue filtration. 

(3) Flamming the solutions—Flame the stan- . 
dards and the filtered sample on atomic 
absorption spectrophotometer at a wave¬ 
length of 248.3 nm using clean air-acetylene 
flame. 


Calculation : 

Prepare a standard Curve of known concen¬ 
trations of iron solutions by plotting the 
absorbance value on Y-axis against their 
respective iron concentrations on X axis. 
Determine the concentration of iron in the 
sample solution from the graph. 

Total iron = 2.X 

W“ 

Where X =’ Concentration of Fe (in ppm) obtained from 
the standard curve. 

W -= Weight in g of the material taken for the 
test. 

(iv) Determination of Ferric iron.—Substract the 
value of Ferrous iron per cent fiom Total 
iron per cent to obtain the Ferric iron per 
cent in the sample. 

(Re ; IS : 262-1967) 

(v) Determination of pH—Dissolve 5.0 g of the 

sample in. 100 ml of freshly boiled and 
cooled water and determine the pH by means 
of a pH meter using glass electrode. 

(vi) Determination of matter insoluble in water— 
Same as method No. 8 (vii). 

(vii) Dctermiantion of Lead—Same as method 
No. 8(v), Substitute Zinc sulphate by 
ferrous sulphate. 
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14. METHOD OF ANALYSIS OF AMMONIUM 

MOLYBDATE 

(NH 1 ),M0,O, i .4H,O. 

(i) Quality of Reagents: 

Unless specified otherwise, pure chemicals 
and glass distilled or demineralised water 
shall be used in tests: 

Note : 'Pure Chemical^’ means chemicals that do 
not contain impurities which affect the 
results of analysis. ‘Demineralised Water’ 
means the water obtained after passing dis¬ 
tilled water through a cation and anion 
exchange resins or a combined cation-anion 
exchange resin. 

(ii) Determiantion of Molybdenum ' 

(A) Atomic Absorption spectrophotometer 
method : 

(a) Reagents : 

(1) Potassium Sulphate—Dissolve 25 g of AR 
Potassium sulphate in 1 litre of distilled 
water. 

(2) Standard molybdenum solution-—Weigh 1.5 
g of molybdenum trioxide (MoOs) and 
transfer it to one litre volumetric flask 
through the funnel giving several washings 
to bearer and funnel with glass distilled 
water. Make up the volume upto the mark. 
This is 1000 ppm standard molybdenum 
solution. 

(3) Preparation of working standards—Pipette 
the foTowing volume of 1000 ppm standard 
Mo solution in 100 ml numbered volumetric 
flasks. Add 20 ml of potassium sulphate 
solution to each flask and make up the 
volume to 100 ml. Stopper the flask and 
shake them well. 


Flask Volume oflOOO Volume of Pota- Concentration 
No. ppm Mo Solu- ssium sulphate of molybdenum 
tion taken (ml) added (ml) after making 

the volume to 
100 ml (ppm) 


1 . 

0.0 

20.0 

0 

2. 

2.0 

20.0 

20 

3. 

3.0 

20.0 

30 

4. 

4.0 

20.0 

40 

5. 

5.0 

20.0 

50 

6 . 

$.0 

20.0 

60 


(b) Procedure : 

( 1) Preparation of Ammonium Molybdate ferti¬ 
liser sample : Weigh exactly 0.1 g of the 
ma‘erial on the clean watch jjlass and trans¬ 
fer it to a 100 ml vo'umetric fipsk through 
funnel giving repeated washings and dissolve 
the material by shaking well. Make the 
volume upto the mark. 


(2) Ttake 10 ml of the prepared solution in a 
100 ml volumetric flask, add 20 ml of 
potassium sulphate solution and make the 
volume upto tho mark. 

(3) Flaming the solution : Flame the standards 
and the filtered samples on an atomic 
absorption spectrophotometer a: a wave¬ 
length of 313.3 nm using nilrousoxide- 
acetylene flame. 

Calculation : 

Prepare a standard curve of known concentration 
of molybdenum solution by plotting the absorbance 
value on Y-axis against their respective molybdenum 
concentration on X-axis. 

percent of Mo. « X 

10W 

Where X =» Concentration of molybdenum (ppm) as 
obtained from tho caliberation cur\c. 

W = Weight in g of tho material taken for the 
test. 

(B) Colorimetric Method for Determinaion cf Moly¬ 
bdenum : 

(a) Outline of the Method : 

Molybdenum (vi) in acid soltuion when 
treated with stannous chloride (best in the 
presence of a little ferrous ion) is converted 
largely into molybdenum (v). This forms a 
complex with thiocyanate ion, probably 
largely Mo (SCN) t , which is red in colour. 
The latter may be extracted witii solvents 
possessing donor oxygen atoms (3-Methyl- 
butanol is preferred). The crffoui depends 
upon the acid concentration (optimum con¬ 
centration 1M) and the concentration of 
thiocynate ion (K 1.0 per cent, but CDlour 
intensity is constant in the range 2-10 per 
cent); it is little influenced by excess of 
stannous chloride. The molybdenum com¬ 
plex has maximum absorption at 465 nm, 

(b) Apparatus: 

1. Photometer—Any suitable photoelectric 
colorimeter. 

(c) Reagents : 

, 1. Standard molybdenum solution—-(C.001 per 
cent molybdenum)—weigh 0.184 of A.R. 
Ammonium molybdate (NHj) e.Mo/O* 
4H a O on a clean watch glass and transfer 
it to one litre volumetric flask through the 
funnel giving several washings to watch glass 
and funnel with glass distilled water. Make 
the volume’upto the mark. Pipette out 10 ml 
of this solution into 100 ml volumetric flask 
and make the volume upto the mark. This 
gives 0.001 per cent Mo solution. 

2. Ferrous Ammonium Sulphate—Dissolve 10 
g of AR ferrous ammonium sulphate salt 
in 100 ml of every dilute HaSO*. 
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3. Stannnous chloride solution—Dissolve 10 g Calculation : 
of AR stannous chloride dihydrate in 100 v M(> 

ml of 1 M-hydrochloric acid. 



4. Potassium thiocyanate solution—-Dissolve 
10 g of AR potassium thiocyanate salt in 
100 ml of distilled water. 

5. Iso-amyl alcohol. 


Y W 

Where X =. Concentration of molybdenum (in 
of the lest solution. 

\ = Volume of sample solution taken for 

test. 


mg) 

the 


(d) Preparation of Sample—Weigh 0.1 g of 
sample on a clean watch glass and transfer 
it to one litre volumetric flask, through the 
funnel giving several washings to watch 
glass and funnel with glass distilled water. 
Make the volume upto the mark. Pipette out 
5 ml of this solution into a 100 ml of 
volumetric flask and make up the volume 
upto the mark. 


W — Wt in g of the material taken for the pre¬ 
paration ol the sample solution. 

(Ref : Vogal’s Text Book of QuBnlitatjve analysis). 

(iii) Determination of matter insoluble : n water 

(a) Procedure : 

Dissolve 25.0 g of the material in 125 ml of 
water. Filter through a weighed and pre¬ 
pared Gooch crucible or sintered glass 
crucible (G. No. 4) and wash the residue 
thoroughly with water. Dry the crucible at 
110° + 8 o to constent mass. 


(c) Procedure : 


(b) Calculation : 


(1) Place 1.0, 2.0, 3.0, 4.0 and 5.0 ml of the 
0.001 per cent molybdenum solution (con¬ 
taining 0.01 mg, 0.02 mg, 0.03 mg, 0.04 mg 
and 0.05 mg molybdenum) severally in 
50 ml capacity separating funnels and dilut¬ 
ing each with an equal volume of water. 

(2) Add to each funnel 2.0 ml of cone. HC1, 
1.0 ml of ammonium ferrous sulphate and 
3.0 ml of the potassium thiocyanate solution. 

(3) Shake gently and then introduce 3 0 ml of 
the stannous chloricffc solution. 

(4) . Add water to bring the total volume in 

each separating funnel to 25 ml and mis. 

(5) Pipette 10 ml of redistilled 3-methylbutanol 
(iso-amyl alcohol) into each funnel and 
shake individually for 30 seconds, 

(6) Allow the phases to separate and carefully 
run out the lower aqueous layer. 

(7) Remove the glass stopper and pour the 
alcoholic extract through small plug of puri¬ 
fied glass wool in a small funnel and collect 
the organic extract in a 1.0 cm absorption 
cell. 

(8) Measure the absorbance at 465 um in a 
spectrophotometer against a 3-methylbuta¬ 
nol blank. 

(9) Plot absorbance against concenlration of 
standard molybdenum solutions and draw 
the calibration curve. 

(10) Take 10 ml of the sample .solution and 
determine the absorbance of it by subjecting 
it to the same treatment as the standard 
solutions, using calibration curve, determine 
the corresponding concentration of molyb¬ 
denum in the sample solution. 


Matter insoluble in water percent by weight = 4A 

Where A = Weight ing ol tbe residue. 

(iv) Determination of lead. 

Same as per method No. 8(vj. Substitute 
zinc sulphate by ammonium molybdate. 

15. Mejthod of Analysis of Chelated Zinc (As Zn- 
EDTA). 

(i) Reagents : 

(a) EDTA Solution—(0.05M—Dissolve (8.612 
g of disodium ethylene diamine tetraacetate 
dihydratc (EDTA) in distilled water and 
make up the volume to 1 litre. 

(b) Standard Zinc solution (1000 ppm) 
Weigh accurately 1.0 g of zinc metal in a 
beaker. Add 20 ml HC1 (1 : 1). Keep it 
for few hours and allow.it to dissolve com¬ 
pletely. Transfer the solution to 1 litre 
volumetric flask. Make the volume upto the 
mark. 

(c) Concentrated Ammonia solution (sp. gr. 
0 . 88 ). ‘ ' 

(d) Ammonium Nitrate—AR grade salt. 

(e) Buffer solution (pH-10)—Dissolve 8.0 g AR 
grade ammonium nitrate in 65 ml of water 
and add 35 ml of concentrated ammonia 
solution (sp. gr.—0.88). 

(f) Eriochrome black (T) indicator mixture— 
mix thoroughly 1 gm of eriochrome black 
(T) indicator with 100 gm of AR grade 
potassium nitrate. 

fg) Hydroxylamine hydrochloride—AR grade. 

(h) Potassium cyanide—AR grade (to be used 
with extreme care) 15 per cert aq. solution. 

(0 Manganese sulphate solution—Dissolve 

11.15 g of AR grade manganese sulphate 
in 1 litre of distilled water. 
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(j) Sodium Fluoride AR grade. 

(ii) Preparation of sample solution —Weigh 
accurately 1.0 g of the sample and transfer 
it to 100 ml volumetric flask. Make up the 
volume with distilled water. Keep it over¬ 
night. 

(iii) Procedure : 

(a) Standardisation of EDTA solulion. 

(1) Take 10 ml of zinc solution fstandard). 

(2) Dilute it by adding 30 ml distilled water. 

(3) Add 10 ml of buffer solution and 30-40 mg 
of indicator mixture. 

(4) Titrate with EDTA solution till clear blue 
end point is obtained. Note the volume of 
EDTA used as Vi ml. 

(b) Standardisation of manganese sulphate solu¬ 
tion. 

(1) Take 25 ml of manganese sulphate solution. 

(2) Dilute it by adding 100 ml distilled water. 

(3) Add 0.25 g of hydroxylamine hydrochloride 
and 10 ml of buffer solution. 

(4) Add 30-40 mg of indicator mixture. 

(5) Titrate with EDTA solution till clear blue 
end point is obtained. Note the volume of 
EDTA used as V, ml. 


(c) Determination of EDTA content of Zn- 
EDTA fertiliser. 

(1) Take 10 ml of sample solution. 

(2) Dilute it by adding 100 ml of distilled water. 

(3) Add 0.25 g of hydroxylamine hydrochloride. 

(4) Add 10 ml of buffer solution and 30-40 mg 
of indicator mixture. 

(5) Warm to 40°C and titrate with standard 
EDTA solution (preferably stirring magne¬ 
tically) to clear blue end point. Note the 
volume of EDTA used as V 3 ml. 

(6) After the end point, add 2.5 g of sodium 
flouridc and stir for one minute. 

(7) Titrate the solution with standard manganese 
sulphate solution, slowly, till a permanent 
red Colour is obtained. Note the volume of 
manganese sulphate added as V j ml. 

(8) Stir for 1 minute. 

(9) Titrate the excess of manganese ions with 
EDTA solution until the colour changes to 
pure blue. Note the volume of EDTA used 
as V 6 ml. 

(10) After the second end point (step 9) add 
4-5 ml of 15 per cent aqueous potassium 
cyanide solution. 
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(11) Titrate it with manganese sulphate solution 
till colour changes sharply from blue to red. 
Note the volume of manganese sulpVte 
solution added as Vo ml. 

C'alcul-ition : 

Molnrity of :itandard zinc. Motirity of EDTA rohition (M,)™ 
solution y volume of standard zinc solution taken 

Volume of EDTA used (V,) 

Molarity of standard manganese sulphate soluton 
MrV, 


Volume of standard manganese sulphate solution lal.en. 

N>-. o ',n. II i moles of EDTA used in titn ti ng Zn+othermctals 
(A) = MjV* 

N> of m ill moles of EDTA liberated by sodium fluoride 
(PA -= MjVj - MjV, 

Hence Nos of mi Him ties of EDTA used for titrating 
zinc (C) =* A - - B 

But o>i of nt llimoles of EDTA liberated by K.CN 
(D) «= M t .V, 

Hence no. of millimoles of EDTA contrined by 
Zn—EDTA 
samnle = D-C 

EDTA percent = 372.24 (D—C) 

Percent of magnesium in the sample =• 24.31 x B 

Percent of free Zinc = 65.38 x c C 

Percent Zinc chelated with EDTA =■ 65.38 (D-C) 

(Ref . Vogal’s Text Book of Quantitative Inorganic Analysis 

16. Method of Analysis of Chelated Iron (As 
Fc-EDTA) : 

(i) Quality of reagents—unless specified other¬ 
wise, pure chemicals and glass distilled or 
demineralised water shall be used in tests. 

Note : ‘pure chemicals’ means chemicals that do 
not contain impurities which affect the 
results of analysis. ‘Demineralised Water’ 
means the water obtained after passing dis¬ 
tilled water through a cation and an anion 
exchange resins or a combined cation-anion 
exchange resin. 

(ii) Determination of chelated iron : 

(a) Reagents : 

(1) Sodium hydroxide solution—0.5 N, 

Dissolve 20 g NaOH in water & dilute 
to 1 litre. 

(2) Disodium EDTA solution—0.66 per 
cent, dissolve 0.73 g of Na B H 8 EDTA 
2H a O in water and dilute to 100 ml. 

(3) Iron standard solution— 

(A) Stock solution—(1000 ppm) Dissolve 

1.000 g pure Fe wire in approximately 30 
ml 6 N HC1 with boiling. 

Dilute to 1 litre in a volumetric flask with 
distilled water. 
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(E) Filter solution through quantitative paper.. 

(F) Pipette 10 ml filterate into 200 ml volu¬ 
metric flask and dilute to volume with 0.5 
N HQ. 
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(B) Intermediate solution—(100 ppm). Pipette 
10 ml iron stock solution and 10 ml NaTL 
EDTA solution in 100 ml volumetric flask 
and dilute to volume, 

(C) Working solution—Pipette the following 
volumes of 100 ppm intermediate solution 
in 50 ml numbered volumetric flask and 
make the volume with 0.5 N HC1. 


Flask No. 

Volume of 100 ppm 

Concentration ol 


standard iron solution 

Fe after making 


taken (ml) 

volume to 50 ml 



(ppm) 

1 . 

1.0 

2.0 

2. 

2,0 

4.0 

3. 

3.0 

6,0 

4. 

4.0 

8,0 

5. 

5.0 

10.0 

6. 

6.0 

12,0 

7. 

7.0 

14.0 

8. 

8.0 

16.0 

9. 

9.0 

18.0 

10. 

10.0 

20.0 


(b) Apparatus-Atomic Absorption Spectrophoto¬ 
meter—with air| acetylene flame. 

(c) Procedure ; 

(1). Preparation of sample solution : 

(A) Weigh sample containing approximately 40 
mg Fe into 200 ml tall form beaker. 

(B) Wet with 2-3 drops of alcohol and dissolve 
in 100 ml of water. 

(C) Add 4 drops of 30 per cent H a O a mix and 
adjust pH of solution to 8.5 with 0.5 N 
NaOH. If pH drifts above 8.8, discard 
solution and repeat analysis. 

(D) Transfer solution to 200 ml volumetric 
flask, dilute to volume with water and mix. 


(2) Flaming the solution : 

Flame the standards and the sample solution 
on atomic absorption spectrophotometer at 
a wagelength of 248.3 nm using air acety¬ 
lene flame. In same manner determine Fe 
blank on all reagents used. 

Calculation: 

Prepare a standard curve of known concen¬ 
tration of Fe solution by plotting the absor¬ 
bance value on Y axis against their respec¬ 
tive Fe concentration on X axis. 

(ppm Fe in sample—ppm Fe In blank 
x 0 4 

Chelated Iron % a. --———- 

g sample 

(Ref. Method of analysis AOAC, 1984) 

(iii) Determination of pH: 

As per method No. 8 (vi) (a), 

[No. 13-3]86-Fert. Law] 
J. K. ARORA, Jt. Secy. 

Note: The Fertiliser (Control) Order, 1985, was 
promulgated vide GSR 758(E) dated 
25-3-1985. 

2. The Schedule-I Part A of the Fertiliser 
(Control) Order, 1985 was amended vide 
GSR 201(E) dated 14-2-1986. 

3. The Schedule-I Part B of the Fertiliser 
(Control) Order was amended vide GSR 
508(E) dated 19-3-1986. 
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